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THE CLOCK TOWER AT DELHI, INDIA. 

The city of Delhi is one of the oldest in all the provinces 
of Hindostan, and the sanguinary fighting under its walls 
in the days of the Sepoy mutiny, is still fresh in the memory 
of most of our readers. Since the establishment of a large 
depot of the East Indian Railway there, many improvements 
in tne streets and buildings of the ancient city have been 
made. Of these additions, the most noticeable from a dis- 
tance is the new clock 
tower, which stands in 
the center of the Chand- 
nee Chowk, opposite the 
own hall. Of this a 
photograph is given in 
‘* Professional Papers of 
Indian Engineering,” 
and from the London 
Builder we extract the 
accompanying engra- 
ving. 

This building is erect- 
ed on an appropriate site 
at the crossing of four 
streets, and stands 110 
feet high, exclusive of 
the gilt vane and finial. 
The lowest story is 
about 20 feet square ex- 
ternally. The materials 
used in its construction 
are brick, red and yel- 
low sandstone, and 
white marble. The ca- 
pitals surmounting the 
main corner pillars are 
4 feet 2 inches wide at 
top, and 4 feet 6 inches 
deep; they are carved 
out of solidi blocks of 
white sandstone, and 
each of them weighs 
about two tuns. 

The dials of the clock 
are sufficiently elevated 
to be visible from the 
East Indian Railway sta- 
tjon, and from other 
pjrominent points in the 
c ty. The clock is. con- 
s ructed to work five 
bells, placed in the open 
canopy above it; these 
give out a different peal 
for each quarter, the 
largest bell striking the 
hours. 

The building was com- 
pleted in 18 months, at 
a cost, including clock 
and bells, of $14,000, 
the whole of which 
amount was provided 
from the municipal 
funds of Delhi. 

The tower was de- 
signed and built by Mr. 
E. J. Martin, Executive 
Engineer of the Rajpoo- 
tana State Railway. 








Railways without 
Switches, Turnouts, 
or Crossings. 

Mr. Charles Jordan, 
Newport, England, pro. 
poses to stop one exten- 
sive source of railway 
accidents in what is cer- 
tainly a thorough man- 
ner. He proposes to 
make the up and down 
main lines without the 
usual switches, turn- 
outs, and crossings, the 
lines being continuous 
from end to end, and to 
work such road by trans- 
ferring a train or trains 
at stations, or where 
shunting is necessary, 
or at juactions|with oth- 
er railways, from the 





main line to the adjacent siding, by lifting the train bodi- 
ly from one line to the other. The lifting will only be an inch 
or two, and the hydraulic apparatus as now constructed will 
make nothing of the weight, while asto time, Mr. Jordan 
calculates that a few minutes will suffice to transfer a train 
from one road to another without disturbing a single passen- 
ger. The whole work of a station, as regards the hydraulic 
apparatus, may be done by one, or, at large stations, two 





ads. The time saved in switching will be very great, and 
he risk of collision reduced. 





Reproduction of Photo-Negatives. 

The sensitive compound I have hitherto employed for coat- 
ing the plates is made up of dextria, 4 grammes; ordinary 
white sugar, 5 grammes ; bichromate of ammonia, 2 grammes ; 
water, 100 grammes; glycerin, according to the condition of 
the atmosphere, 2 to 8 
drops. 

A new, well cleaned, 
patent plate is coated 
with the sensitive chro- 
mium solution ; and af- 
ter the superfluous li- 
quid has been allowed 
to flow off at one of 
the corners, the plate 
is dried in the dark by 
being placed upon a 
lithographic stone or 
metal plate, a period 
of ten minutes being 
sufficient for the pur- 
pose, with a tempera- 
ture of 120° w 160° 
Fah, 

The film being per- 
fectly dry, the plate, 
still warm, is put un- 
der a negative and 
printed in the shade for 
ten or fifteen minutes. 
As soon as it comes out 
of the printing frame 
the plate is again 
slightly warmed; the 
brush is dipped into 
the graphite and ap 
plied over the surface 
of the image, which 
should be just slightly 
visible. The applica- 





tion of the powder is 








carried on in a shaded 











corner of an ordinary 
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room illuminated by 
daylight. You must 
not press hardly upon 
the film with the brush, 
but move the same over 
the surface as lightly 
as possible; nor will it 
do to hurry the opera- 
tion. 

In proportion as the 
film cools so the image 
appears. By carefully 
breathing or, better 
still, blowing upon the 
film, you will be able 
to accelerate the pro- 
cees, and when the 
picture has attained 
sufficient vigor you 
take off the superfiaous 
graphite powder with 
a clean brush. 

A normal collodion 
is now applied ; such as 
I uge is composed of: 
Alcohol, 500 parts; 
ether, 500 parts; py- 
roxyline, 15 to 20 parts. 

When this film has 
set and hardened, the 
margivs are cut round 
with a knife, and the 
plate put into-a poree- 
lain dish of coli water. 
In three minutes the 
picture will be free 
from the glass, and the 
film may be employed 
in this position or re- 
versed with a soft 
brush, and taken out 
of the water adhering 
either to the same glase 
plate or to another. A 
gentle stream of water 
falling upon the film 
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wiil remove any chromiam salts still remaining in it, and 
will alo press down the loose film uniformly upon the glass 
surface, Finally, the plate is allowed to dry in a perpendi- 
cular position. Fartber treatment of the plate with varnish 
follows as @ matter of course. 

The image upon the collodion film is very thin; but you 
red be under no apprehension of its tearing while in the 
water, when it may be easily manipulated. I have to do with 
films of this kind measuring three feet square.—J. B. Ober- 
netter. 


New ANTIDOTE For ARSENIC.—The only antidote for ar- 
senic heretofore known has been bydrated peroxide of iron, 
which mast be freshly made by mixing carbonate of soda or 
potash with a solution of either sulphate (copperas) of iron 
or muriate. A French experimenter, M. Carl, says that 
sugar mixed with magnesia serves as an antidote for arseni- 
ous acid, 








Ix Europe the multiplication of photo prints is extensively 
done by mechanical means, with printing ink, and the copies, 
equal or superior to silver prints, are supplied at half the 
cost of the latter. 
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THE END OF VOLUME XXX. 


The thirtieth volume of the present series of the Scren- 
TIFIC AMERICAN closes with the present issue, and, com- 
pleted, joins its predecessors as another milestone, recording 
the progress made by mankind io the path of Science during 
the six months which have just passed. It is hardly neces- 
sary to point out that, in the pages now finished, it has been 
our endeavor, as it will be in those to come, to popularize 
scientific knowledge, and to make the same generally availa 
ble to the masses; not aiming to supply information valua- 
ble alone to the engineer, to the cLemist, or indeed exclu- 
sively to apy profeesion or calling, but rather to glean from 
the whole broad field of Science and Art the richest sheaves 
of genius, and to present, winnowed therefrom, the kernels of 
wisdom, unmixed with the chaff of technicality and abstruse- 
ness. Tbat such a course has met the public approval, our 
increasing circulation and the many letters of which we 
are constently in receipt, offering us pleasant wishes of en- 
couragement, sre the best and most flatteriag evidence. 

In glanciog back over the contents of the past volume, we 
fee] that we may confidently assert that in no other periodi- 
eal now extent is there to be found a wider range of topics, 
treated in popular and readable form, the perusal of which 
will add more largely to the stock of valuable knowledge of 
apy reader. 

In the psges now closed we have presented 258 illustra 
ted sabjects, in many cases with not merely a single cut, but 
with a series of engravings, These embrace the most recent 
mechenica] inventione, patented in this country and abroad— 
new steam engines and boilers—new weapons of war—new 
tools for every variety of industrial employment—new 
household implemente—new machinery of every kind for 
especial purpores—illustrations of new scientific experi. 
mente—views of new buildings, bridges, and monumentse— 
pictures of rare and new plants, fossils, and animale—ot 
queer freaks of Nature in the animal and mineral world— 
lacid diagrams, explanatory of mathematical demonstrations, 
and new theories of natural phenomena. 

As for miscellaneous information, we would refer the 
reader t> the columns of fine type, attached to this number, 
which form the index, in order to gain an idea of the num- 
ber and variety of the matter he has examined. 

No great discoveries have been made during the past six 
months; but the progress of Science has been uniform, and 





stepping, as we now do, for a momentary breathing spell, we |marvelous discoveries, recently made, relative to tempera 


408 | engineer speaks of the ‘‘ duel,” as he terms it, between the 


409 | most frequently met is that of finding fire brick or other ma- 
fos | We have known of instances in which the lining of steel- 


;| tremendous heat. Assuming, however, that we may expect 
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can look back and see a notable advance. Professor Thur- 
aston has sent us a large amount of important and valuable 
news regarding the behavior of metals under stress, and how 
to test them—facts of the liveliest interest to every engineer 
and mechanic. Professor Orton has continued his letters, 
telling us about the little known resources of Central South 
America. In astronomy,we have presented our monthly notes, 
regarding positions of planets, times of phenomena, ete. ; 
abstracts of Professor Proctor’s excellent lectures during his 
late visit to this country, and also an account of Professor 
Wright's discovery of the cause of the zodiacal light. We 
have also noted the discovery of new planets and comets, 
announced the donation of $700,000 by Mr. James Lick, of 
3an Francisco, for a gigantic telescope, and illustrated an 
ingenious plan for the manufacture of that great instrument, 
the device of Mr. Daniel Chapman. Our abstracts from the 
proceedings of the British Association, the French Academy 
of Sciences, and our own scientific associations, have been 
very full and accurate, while reducing the new topics dis- 
cussed for ready comprehension by every one. Engineering 
subjects have bean so extensively treated that it is hardly pos- 
sible to particularize. We have illustrated the 1,000 foot 
tower proposed for the coming centennial, called attention to 
new processes of tunnel boring, bridge building, and rail- 
road construction, mentioned seme important works in hy- 
draulic engineering in the West, and, in a mu'tiplicity of 
articles from the pens of expert writers, considered topics 
of a timely and lively interest to the profession. Cuemical 
matters have received their full share of attention, and so aleo 
the important subjects of electricity and magnetism, in which 
notable advances bave been made. 

With the end of this volume many subscriptions expire, 
which we hope to see speedily renewed. In accordance with 
our rule, the paper is not sent after the subscribed-for term 
has expired; so that those who have failed to remark the 
notice on the wrappers of the eopies received lately will be 
warned, by the ceseation of our visits, that the time has come 
for them once more to express their appreciation of our 
efforts by sending us their substantis! support. 





HOW TO ATTAIN HIGH TEMPERATURES. 

In his recent interesting address before the Suciété des In- 
génieurs Civile, M. Jordan spoke at some length of the 
methods now adopted of attaining high temperatures in me- 
tallurgical operations, and of the bearing of chemical princi- 
ples and recent discoveries upon the subject. The learned 


fire on the one hand and the refractory materials used in the 
arts un the other, and recognizes the serivus difficulties 
which impede the effort to uti:ize high temperatures, when 
it is possible to attain them. 

The Siemens regenerative furnace ani its modifications 
represent the most successful means yet in general use for 
producing extremely high temperatures, and the difficulty 


terial capable of withstanding the heat of the ignited gases 
melting furnaces has been melted down like wax before this 


to find sufficicntly refractory materials to permit the utiliza- 
tion of still higher temperatures, the problem, to determine 
how to reach a higher limit, presents itself. 

Under ordinary conditions, we cannot much exceed the 
temperature of a steel melting furnace, since dissociation 
occurs at a temperature supposed to be in the neighborhood 
of 4,500° Fah., for oxygen and hydrogen; consequently all 
combustion must be checked at some lower point on the 
ecale, so long as no external force aids that of chemical af. 
finity. The temperature of dissociation of carbonic acid is 
even lower than that for bydrogen and oxygen, and is shown 
to be not far from 2,500° Fah. Finally the presence of ni- 
trogen in atmospheric air reduces the maximum temperature 
attainable, by furnishing a mass of gas which, while itself 
adding nothing to the supply of heat, abstracts (from the 
heat supplied by combustion of carbon and hydrogen) the 
larger amount required for its own elevation to the tempera- 
ture of the furnace, 


naces may be obtained by elevating the temperature of dis- 
sociation, and this, it has been found, may be done by pro- 
ducing combustion under pressures exceeding that of the at 

mosphere. Mr. Bessemer, the well known inventor who so 
nearly antedated our countryman Kelly in the invention of 
the pneumatic process of manufacture of iron and steel, 
which is generally known as the Bessemer process, has pat- 
ented a method of increasing the pressure under which such 
operations occar. In the ordinary pneumatic process,this in- 
crease of pressure occurs to some extent in consequence of 
the small area of the opening by which the gases leave the 
converter, and it is stated that the pressure within the con- 
verter sometimes becomes double that of the external atmos 

phere. We may doubt if the increase ever becomes so great 
as this; yet there can be no doubt that it is sufficiently great 
to have an important influence in elevating the limit of dis- 
sociation and in giving the very high temperature which 
bolds nearly pure iron within the converter in a condition of 
fluidity never observed eleewhere. 

It is readily seen that the conclusions of M. Jordan, in the 
address to which we alluded above, are justified both by 
Science and by practical experience. He advises: The choice 
of a combustible which may be consumed ia a bath of metal 
furvishing a non-volatile residue without injuring (eons dé- 
natérer) the metal, and the adoption of a form of furnace- 
which, beated by gas or otherwise, may be worked with an 


Elevation of the limit to increase of temperature of fur-| 
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ture and pressure on the surface of the sun and other heaven - 
ly bodies ag affording illustrations of the possibilities in the 
direction of attaining high tempera.ures. 

The problem p<esented is as interesting and attractive as 
it is important ; and the inventor of new methods or of per- 
fected apparatus,and the discoverer of more refractory mate- 
rials than those now used, will aid greatly in its solution. 
Powerfal intellects and ingenious minds are at work upon it; 
and we hope that our readers will be able to find in our 
columns evidence that the ingenuity which has made our 
people famous as a nation of mechanics, and the growth of 
Science which is gradually becoming so noticeable among us, 
have assisted to a valuable extent in effec'ing so impor- 
tant an advance in this direction. Any improvement or dis- 
covery which assists in the production and the economica] 
application of high temperatures aids every branch of indus. 
try, and promotes our material welfare in an inconceivable 
number of ways. 


A CURIOUS PROBLEM. 


In our queries of last week’s issue a correspondent, B, F‘ 
B., says: “ There is a problem, which some one has found 
in a work published many years since, which is as follows 
‘A map, at the center of a circle 560 yards in diameter, starts 
in pursuit of a horse running around its circumference at the 
rate of one mile in two minutes; the man goes at the rate of 
one mile in six minutes, and rans directly toward the horse, 
in whatever direction he may be. Required the distance 
each will ran before the man catches the horse, and what 
figure the man wil] describe.’ I hardly think it admits of a 
solution under the above conditions ; but were they reversed, 
that is, if the man were running at the rate of one mile in 
two minutes, and the horse one mile io six minutes, what 
would the answer be?” 

This problem gives rise to an interesting investigation of 
a curve, which at first sight appears to be simi'ar to the spi- 
ral of Archimedes, but on fu-ther examination proves to be 
totally different. The spiral of Archimedes is the track of a 
point which moves with uniform velocity along the radius 
from the center to the circumference, while, at the same 
time, the end of the radius travels round the circumference, 
In this problem, however, the point moving from the center 
does not move uniformly in the direction of the raaius, but 
more and more obliquely toward a uniformly progressing 
point in the circumference, giving rise to au intricate applica- 
tion of the differential calculus, which final y proves that the 
man will never reach the horse, but that the curve described 
by him will, after three revolutions of the horse, be nearly 
identical with a circle, the circumference of which he will 
approach more and more,and of which the radius is one 
third of that in which the horse moves. The most interest- 
ing fact revealed, however, is that, if the velocity of the man 
is half that of the horse, he will, after two revolutions, be 
near the circumference of a circle of half the radius of the 
outer one; and when he moves with one fourth the velocity 
he will, after four revolutions, be very near a cirele of one 
fourth the size, and so on. 
In order not to burden our readers with extended calcula- 
tions in the field of the higher algebra, we have solved the 
problem in the graphic method. In our first figure we hav 








divided the circumference of the circle into sixteen equal 
parte, 0, 1, 2, 8, 4, etc., and taken one third of such « part 
and set it out on the radius from the center, 0 to1. While 
the horse has moved along the circumference from 0 to 1, the 
man will have traveled from the center 0 to 1; while the horse 
is traveling from 1 to 2, the man will have traveled along 
the line 1,2, 2; while the horse travels from 2 to 3, the man 
will travel in the direction 2, 8, 8, and so on: the only differ- 
ence between our engreving and the reality be'ng that the 
short lines representing the road traveled by the man wil! be 
‘slightly curved, instead of straight as we have represented 
them. By making these lines smaller, we may come sufll- 
ciently near to the reality, but the final result will not eesen- 
tially differ. If the reader follows the different tracings for 
three revolutions, as represented here, be will see that finally 
the man will walk ina circle one third the size of that ;2 
which the horse moves, and will constantly see the horse i2 
a direction tangential to the circle in which he walke; and 
therefore be never can reach it if he always moves directly 
toward the horse. 








internal pressure of severa) atmospheres. He refers to the 


It is quite otherwise when the problem is reversed, and 
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the man walks three times as fast as the horse. This is re- 
presented in Fig. 2, in which the track of the horse is divided 
into spaces each equal to, part of the ciscumference, At 
AA, each part of the man’s track is made equel to three 
times that length; and it is seem that, before the horse has 
accomplisbed three of these divisions, or one sixteenth of the 
circumference, the man will] have overtaken him along the 
line, 0,1, 2,3. At BB, the case is represented that the man 
walks twice as fast as the horse; the engraving shows that, 





before the horse has accomplished five divisions or one tenth 
of the circumference, he will be overtaken. At C C, we repre- 
sent the cage that the man walks one and a balf times as fast 
as the horse, the distances from the center, 0, 1, 2, 3, being 
one and a half times the corresponding 1, part of the 
circumference. It is seen here that the horse will have been 
overtaken when he has passed over seven spaces, or } of the 
circumference. Finally, at D D, we have represented the in 
teresting case that the man walks exactly as fast as the horse; 
it is seen that, after going through sixteen spaces, or 4 of 
the circumference, the man wiJ] move very nearly in the cir- 
cumference, but always nearly one space (,), of the cir- 
cumference) behind the horse, without being able ever to 
reach him. All that he then can do is to stop and let the horse 
overtake him. 


SOURCES OF EDIBLE STARCH. 

Besides the well known cereals, the number of plants pro 
duc'ng starch,in root, stem, or fruit, in quantity sufficient to 
make their cultivation profitable,is very large. The number 
made use of in supplying the starches of commerce is com- 
paratively small. Not more than a dozen contribute largely, 
and the excellence of these is clearly due in great measure 
to long cultivation, With the increasing demand for farina- 
ceous foods, and the development of agriculture in trepi- 
cal countries, where starch producing plants chiefly flourish, 
many other starch yielders will doubtless be brought under 
cultivation, with as marked an improvement in their quality 
and productive value, we may expect, as the cereals have 
shown, or, more notably, the potato. 

Possibly the effect upon the cultivators may be equally 
important. The cereals have been to a great extent both the 
occasion and the means of rairing agriculture to its high po- 
sition in temperate climes. In like manner the development 
of tropical aad sub tropical communities must come largely 
through habits of industry and thrift acquired in systematic 
agriculture, in which the starch-producing plants must play 
the same part the cereals have in colder regions. 

The arrow root of the West Indies (maranta arundinacea) 
furnishes the standard quality and the common name for 
farinaceous products. Starch is starch the world over, and 
its composition isthe same, whatever its source. The com- 
mercial starches are more or less impure, more or less flav 
ored by the elements with which they are associated in 
Nature, and which are not perfectly eliminated in the pro- 
cess of manufacture. There isa difference also in the size 
of the granules, but’ this requires the microscope to deter- 





“mine. Arrow roots contain about 25 per cent of starch, which 


is extracted by a process of grinding, raspingand washing 
the pulp with water. 

Owing to careful preparation and the purity of the water 
used, Bermuda arrow root has the name of being the purest 
and best in market; but an equally fine quality is now far- 
nished from other localities, St. Vincent taking the lead both 
in quantity and quality. In Bermuda,asin most of the West 
India islands, the amount produced has greatly decreased of 
late years, the cultivation of early vegetables for our city 
markets offering larger profits. 

In the Bahamas and other West India islands, and in 
Florida, a starch much resembling true arrowroot is obtained 
from the roots and stems of certain species of zamia. In 
Florida they are called conti roots, and the farina prepared 
from them couti. In the shops it is known as Florida arrow 
root. Another West Indian starch, call+d tous le mois, char- 
acterized by the relative coarseness of the granules, comes 
from several species of canna, one of which.canna edulis, has 
been largely introduced into Australia, where it yields an 
excellent quality of starch, 

A great number of starch-yielding plants are employed for 
local use in South America; but for exportation the West 
Indian maranta and the native manthots are chiefly cultivated. 
There are two species of the latter (manihot utilissima), other- 
wise known as cassava root, being bitter and poisonous, the 
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°ther (m. api) sweet, and largely used as an esculent, simply 
boiled. Both have been extensively introduced into other 
parts of tropic America, the East Indies, and the coast of 
Africa. The tubers of the bitter species, which is most ex 
tensively cultivated, sometimes attain the length of three 
feet and weigh thirty pounds, the milky juice being removed 
by pressing and the poisonous principle expelled by the 
action of heat. When heated in a moist state, the starch is 
partly cooked, forming smell, hard, irregular masses, the 





tapioca of commerce. Like the potato, the manibot has de- 
veloped a large number of varieties under cultivation, differ- 
ing as potatoes do in quality and period of maturing, some 
coming to perfection in six months, others requiring a year 
ormore. Farina of manihot, both in its crude state and 
made into thin cakes, is very largely eaten in Venezuela and 
Brazil, where the manihot is most cultivated, the single pro- 
vince of Santa Catharina having as many as 14,000 establish- 
ments for its manufacture. 

The bulbous root of another poisonous South American 
plant, a climber, farnishes the starch called jocatupé, said to 
have important medicinal properties. Only a small quantity 
is produced, 

The African arrow roots are of various origin. The Cape 
Verde islands export a considerable quantity, chiefly ex- 
tracted from the Brazilian cassavaroot. St. Thomas,Angola, 
and Mozambique also yield a small amount. In Liberia, 
Sierra Leone, and other African colonies, especially Cape 
Co’ony and Natal, the true arrow root (maranta) has been 
largely introduced, and the prepared starch is beginning to 
be exported in noticeable qaantity. Madagascar and the 
Mauritius likewise yield a small amount. 

In 1840 the maranta was brought to Madras, and shortly 
afterwards to several other East Indian countries, where it 
thrives abuvdantly, developing in from twelve to fifteen 
months. With good irrigation, a year suffices to secure the 
maximum yield of starch, 16 per cent. More recently the 
same plant, together with the manihot, bas been introduced 
into Ceylon, where after much persuasion the natives have 
been induced to cultivate them. Now the amount produced 
not only supplies the large local demand, but allows of con- 
siderable exportation. 

What is known as tikor,or East Indian arrowroot,com: s from 
the roots of a native plant,the narrow-leaved turmeric (curcu 
ma angustifolia), which abounds in Ticor, Benares and Madras. 
A large part of the diet of the inhabitants of Trevancore is 
the starch of another plant of this genus, while still another 
answers the same purpose in Berar. In Chittagong, a wild 
givger plant, growing everywhere in such profusion that it 
is almost a nuisance, has a root loaded with starch of a good 
quality. The supply of the root is inexhaustible; and with 
a little trouble in digging and preparation, it might be made 
to farnish a vast quantity of cheap and nutritious food. 
Other less known plants supply a large amount of starch 
for local use in India, notably a wild arrow root which grows 
in the jungles. The starch is of excellent quality. In many 
other parte, the natives also lay under tribute for the same 
parpose the young roots of the Palmyra palm, which are 
rich in starch. At Gos, a farina is prepared from the wild 
palm, and in Mysore from the sago palm of Assam (carryota 
urens) which yields a sago little if at all inferior to that of 
the true sago palms of the Maley countries. Loess nutritious 
aod palatable eagos are also obtained from the Talipat palm 
in Ceylon, and the Phaniz farinifera which grows on the 
Coromandel coast. 

The most generous of starch producers, however, are the 
true sago palms,of which two species (sagus konigit and sague 
levis) are chiefly cultivated. Though most abundant in the 
eastern parts of the Malay archipelago, these palms are 
found throughout the Moluccas,New Guinea, Borneo and the 
neighboring islands,and as far north asthe Philippines. The 
yield is immense, three trees affording more food matter than 
an acre of wheat, or six times as much as an acre of potatoes. 
As the trees propagate themselves by lateral shoots as well 
as by seeds, a sago plantation is perpetual. Wallace shows 
that ten days’ labor or its equivalent in money will put a man 
in possession of sago cakes, the principal if not the sole food 
of the natives, enough for a year’s subsistence. A single 
tree contains from twenty five to thirty burhels of pith, 
which, with a little breaking-up, will yield from six to eight 
hundred weight of fine starch. 

Upwards of 20,000 tuns of sago pith are annually converted 
into commercial sago by the Chinese at Singapore. The 
finer quality, known as pearl sago,is prepared in great quan 
tities by the Chinese of Malacca, something like 250,000 
bundredweights being sent therefrom to England alone. 
The manufacture of tapioca is also largely carried on at 
Singapore and at Penang, 75,000 hundredweight being sent 
to England annually from the former port, and 10,000 from 
the latter. 

Japan sago is made from the pith of a fern palm (cycas 
revoluta), which yields a large quantity of eago like starch. 

Another starch-yielding plant, now extensively cultivated 
in the East, is the tacca pinnatifidd, known throughout the 
South Sea islands as pia. The tubérous roots resemble po- 
tatoes, and are largely eaten in China and Cocbin China. 
When raw,the tubers are intensely Ditter and acrid, but these 
objectionable qualities are-removedjby cooking. The starch 
is of fine qaality, much valued for§nvalids, and the yield is 
liberal—30 per cent. The SouthgSea tacca grows on bigh 
sandy banks near the sea, and yields a starch equal to Ber- 
muda arrow root, when carefally/prepared. 

In other Pacific islands, certain’ species of aurum are also 
utilized for starch, the one t extensively cultivated 
(aurum esculentum) being known as taro. The natives of 
Tahiti distinguish thirteen varjeties, doubtless the result of 














artificial selection. The tubers 


pore from two to four 
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pounds, each yield as muchas 83 per cent of starch, com 
bined with a blistering b tter principle which is destroyed by 
heat. Our familiar Indian turnip, with its acrid favor 
belongs to the same family of plants. 

Among the other starch-producing plants, extensively cul- 
tivated for food ia tropical countries, and which are destined 
to add immensely to the food supply of colder climates, are 
yams, bread fruit, and bananas, includiog the variety known 
as plantains. The last fairly rival the sago palm in afford- 
ing the maximum amount of food for the minimum amount 
of labor. The yield to the acreis,in bulk, forty.four times 
that of potatoes, and the proportion of starch is somewbat 
greater. The fruit is also richer in other elements of nutri- 
tion, so that the meal prepared by drying and grinding the 
plantain core resembles the flour of wheat in food value. It is 
easily digested, and in British Guiana is largely employed as 
food for children and invalids. The coet of preparing plantain 
meal cannot be great, and the supply might be ualimited. 
The proportion of starch is 17 per cent; in bread fruit it is 
about the same; in yams it rises to 25 per cent, but is hard 
to extract, owing to the woody character of the roots. 


FAILURE OF PATENT EXTENSION SCHEMES. 


We are glad to be able to state that the Senate Committee 
have agreed to report adversely upon the application of the 
sewing machine monopolists, for extensions of the Wilson, 
Aikens and Felthausen, and Wickersham sewing machine 
patents, 

Adverse reports are also announced on the Tanner car 
brake, Rollin White pistol, and Atwood car wheel. 

The following cases were deferred until next session: Nor- 
man Wiard’s boiler attachment to prevent boiler explosions, 
and Butterworth’s patent burglar-proof safe, 
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SCIENTIFIC AND PBACTICAL INFORMATION, 





RESPIRATION OF PLANTS, 


Vegetsbles, it is well known, exhale carbonic acid in the 
dark. M. Deherain states the curious fact that if a certain 
mass of vegetables thus acting be compared with a like mass 
of cold blooded animals, the exhalating energy will be found 
to be the same in both cases. This is another of those odd 
coincidences which seem to level the distinction between the 
two great organic kingdoms. 


DIFFUSION BETWEEN MOIST AND DRY AIR THROUGH 
POROUS EARTH, 


If a partition of porous earth separates two gases of dif- 
ferent densities, an unequal diffusion takes place across the 
dividing body ; the current of denser gas is more abundant 
than the other. M. Dufour has recently investigated the 
question as to what takes place when two masses of air of 
the same temperature, but containing unequal quantities of 
water, are substituted for the gas. He finds that there is 
still unequal diffusion, and that the most abundant current 
passes from the dry over to the moist atmosphere. This 
diffusion depends on the tensions of the aqueous vapor on 
the two sides of the porous partition. 

GAS LIGHTING BY ELECTRICITY. 


A new pneumatic gas lighting apparatus, now being intro- 
duced by Mr. Asahel Wheeler, of Boston, Mass., was recently 
tested at Providence, R. I,, with satisfactory results. A current 
of compressed air is transmitted from a central engine to di- 
apbragms at the burners, the moving of which turns on the 
gas, which is then lit by an electric spark. Forty lights 
were kindJed and extinguished simultaneously with great ra- 
pidity. Itis stated that by thie device all the street lamps 
in a city may be lit by the movement of a single lever, at 
any certain point. 


BEER. 


The National Brewers’ Congress recently met in Boston, 
Mass., and from the report of the proceedinge, we glean the 
following statistics of the industry in this country. A 
steady increase in the consumption of beer of a millivn bar- 
rels per anpum shows that, the more people drink, the more 
the appetite for drink increases. The capital invested is 
stated as $89,108,230; 1,113,853 acres of land are recuired to 
prodace the barley, and are cultivated by 33,753 men; 40,009 
acres are devoted to hop culture, requiring the work of 8,020 
people; and 8,566 hands are employed in the malthouses. 

MILK FROM SWITZERLAND, 


The American process of condensing milk, invented by the 
late Gail Borden, of Texas, has been everywhere copied in 
Europe. Large works have been erected in Switzerland, and 
cows that feed in the finest Alpine pastures now furnish excel- 
ent milk for the city of New York. The agents are Mensrs. 
Dadley & Co., 153 Chambers street. 


" 
° 


EVERY condition in life has its advantages and its peculiar 
sources of happiness. It is not the houses and the streete 
which make the city,but those who frequent them ; it is not the 
fields which make the country, but those who cultivate them. 
He is wise... w' o best utiizes his circumstances, or, to trans- 
late it, his surroundings ; ard happiness, if we deserve it, will 
find us, wherever out lot may be cast. 








In the proposed railway up Mount V the engine, 
which is fixed at the bottom of the plané, sets drums in 
motion, round which the metallic cable is wound, by means of 
which the trains are drawn up and let down simultaneonaly. 


ao: 


A railway train lately arrived at Algiers, Africa, from Oran 
six hours behind time, the cause of the delay being that the 








rails were covered with a thick layer of locusts, 
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IMPROVED WIND WHEEL AND WATER ELEVATOR, 
Irregularity of motion, oscillation of turning table and 
vane, unavoidable use of small wheels on the main shaft 
preventing the transmission of quick motion when the same 
is needed, liability to get out of repair, and excessive cost. 
are objections to the employment of wind power, which the 
inventor of the device herewith illustrated claims to have 
overcome. The fans are centrally pivoted to two circles, 
which constitute portions of the frame of the wheel, and 
the bearings for the main axle rest upon stationary posts. A 
is a weight attached to a rod which traverses the shaft and 
is pivoted in a sleeve which slides back and forth between 
the arms. Tothe sleeve are attached jointed 
rods which are connected. with guides, at B, so 
that, as the sleeve passes back and forth, the 
rods are given an inward and outward mo- ‘ 
tion. Near the outer extremity of tne latter 
are placed systems of small rods, C, jointed 
together to form parallelograms, operating on 
the principle of lazy tongs. From each of 
these extend three arms, one passing through 
the outer circle and carrying a ball, D; the 
second pivoted to the inside corner of one fan, 
at E, and the third similarly secured to the 
outer corner of the other adjacent fan, at F. 
The rods, G, copnect these fans with those 
next to them, so that one shifting rod, with 
its lazy tongs, governs a set of four fans, 
which move through the same space at the 
same time. 

In order to stop the windmill, the weight, 
A, is removed, when the balls tend to bring 
the portions of the lazy tongs to a position at 
right angles with the shifting rods, and hence 
the fans, to a right angle with the wheel. 
The fans, it is stated, move with equal fa- 
clliiy in strong or light winds, no greater 
force being required to operate them than is 
necessary to overcome the friction of the dif- 
ferent bearings. The power is, besides, 
through its application diagonally across from 
the inside corner of one fan to the outside 
corner of the othez, transmitted to the best 
advantage. For large wheels, we are in- 
formed, hydraulic pressure is used to equal- 

ze the motion. 

The water elevator consista of a series of 
buckets, H, which are pivoted, a little above 
their centers, between every two links of an 
endless chain or band which passes over two - 
pulleys, one at the bottom and the other above 
the well. The bottom of the bucket swings 
in, anda projection thereon takes against the 
upper shaft as the vessel ie carried over. This 
causes the latter to empty, with little splash, 
into the conduit provided, in which the water 
is conducted to any desired point. 

It will be seen that the construction of the 
apparatus denotes considerable strength, as it 
is built on the plan of a wagon wheel, the 
fans serving as spokes. The inventor states 
that it is almost impossible to blow it to pieces. 

The machine, combined with a pump and . 
also with the elevator described, was exhibi- - 
ted at the Kansas State Fair, last fall, and ., 
received five first premiums, and also com- 
mendatory notice from the State Board of 
Agriculture. 

Patented March 17, 1874. For information pertaining to 
manufactaring or royalty, or relating to purchase of wheels, 
address the inventor, Mr. J. N. Dietz, Salina, Saline county, 
Kaneas. 
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MACHINE FOR TURNING CRANK PINS AND JOURNALS 
OF LOCOMOTIVES. 

In this apparatus, for the engraving of which we are in- 

debted tothe Belgian 

Bulletin du Musée, the 








IMPROVED WIND WHEEL AND 
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Treatment of Gold Fish. 

Seth Green says this as to the proper care and treatment of 
gold fish: Never take the fish in your hand, If theaquarium 
needs cleaning, make a net of mosquito netting and take the 
fish out in it. There are many gold fish killed by handling. 
Keep your aquarium clean, so that the water looks as clear 
as crystal. Watch the fish a little, and you will find out 
when they are all right. Feed them all they will eat and 
anything they will eat—worms, meat, fish wafer, or fish 
spawn. ‘Take great care that you take all that they do not 
eat out of the aquarium; any decayed meat or vegetable in 
water has the same smell to fish that ithas to youinair. If 
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your gold fish die, it is attributable, as a rule, to one of three 
causes—handling, starvation, or bad water. 
Asiatic Handsaws. 

Handeaws in America and England have the teeth pointed 
from the handle, while in Asiatic countries and in Greece 
they are made with teeth pointed the other way. The latter 
must be operated by pulling them, the former by pushing, 
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tool is fixed immedi- 
ately against the pin or 





journal by four strong 
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ecrew bolts, a, and is 
set in motion by the 
driving pulley, /, to 
which a belt is carried ; 
centering on one side 
is effected by the point, 
b, and on the other, by 
the ring of the pin and 
the annular piece, ¢. 
The tool, d, which 
acts on the cylindrical] 
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surface, is placed on 








the circumference of a 
tool carrier, ¢, which is 
rotated by the pulley, 


f, through tle cog /_——a' 
wheel,g. The advance 
motion of the tool, pa- a sto 


rallel to the axis of 
the pin, is gained by 
means of a screw, h, at the rear extremity of which is fixed 
a wheel,m. Each time that this wheel strikes a shoulder, i, 
the screw turns, and the support, k, advances with the tool. 


The working of the apparatus is readily understood from the 


fllustration. 














MACHINE FOR TURNING CRANK PINS AND JOURNALS OF LOCOMOTIVES. 








WATER ELEVATOR. 
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Improvements in Bleaching. 

M. Pierre Isidore David, a French chemist, has invented 
the following processes : 

Chlorine in the gaseous state is produced in a closed recepta- 
cle by one of the ordinary methods, for example, by the ac- 
tion of an acid on chloride of lime diluted with water, and 
is conveyed by a tube into a chamber containing the articles 
to be bleached, the sides of such chamber being constructed 
of a transparent material in order to permit the entrance of 
light, which assists considerably the process of decoloriza- 
tion. After an interval, varying with the nature of the ar- 
ticles to be bleached, he sends into the chamber a rapid cur- 
rent of carbonic acid gas, obtained by any 
of the well known processes. The appa- 
ratus in which the carbonic acid is genera- 
ted communicates, however, with a vessel 
containing liquid ammonia, the fumes of 
which combine with the carbonic acid, and 
are conveyed into the chamber, where the 
two gases neutralize the hydrochloric acid, 
and accelerate the decolorization of the ma- 
terials contained therein. The ammonia 
should be contained in» vessel of such a 
shape that the evaporation surface of the 
liquid can be augmented or diminirhed ac- 
cording to the quantity of chlorine em- 
ployed. 

In the second process, permanganate is 
obtained by the action of peroxide or bin- 
oxide of manganese on lime aided by beat, 
preferably in the following manner: One 
part by weight of peroxide of manganese 
and three parts of quick lime in powder are 
mixed together and submitted to a red heat 
for about threehours. When the heat has 
been continued for one hour, however, a 
rapid current of carbonic acid is passed 
through the mixture and continued till the 
completion of the process, the object being 
to superoxidize the compound. The per- 
manganate of lime thus prepared is placed 
in a closed receptacle, which communicates 
by a tube with the bleaching chamber, com- 
mercial sulphuric acid is gradually added, 
and “‘ ozonized oxygen” is evolved. In or- 
der to accelerate the evolution of this gas, 
the inventor adds a vegetable acid in quan- 
tity equal to the oil of vitriol, acetic acid 
being preferably used. 

In the third process, M. David employs 
phosphorus and acetic acid. The produc- 
tion of ozone by means of phosphorus in a 
moist atmosphere is well known, but the 
quantity thus obtained is verysmall. By 
causing air which has been previously forced 
through acetic acid to bubble through the 
water containing the phosphorus, the pat- 
entee has discovered that the quantity of 
ozone is considerably increased. The ozone 
is conveyed to the bleaching chamber in tke 
same manner as before described, the air 
being forced through the liquids by means 
of a fan or any other of the well known 
methods of obtaining a current either by 
pressure or exhaust. 

The fourth process consists in the use of 
chalk, alum, and sulphuric acid. A satura. 
ted solution of alum is prepared at a tem- 
perature of 140 160° Fah., into which powdered chalk is 
thrown, about equal in weight to the alum employed; sul- 
phuric acid is then added, and the gas evolved is conveyed 
by a tube to the bleaching chamber, where it effects the de- 
sired object. 

It will be seen that in three of the four processes chlorine 
is dispensed with, and the formation of hydrochloric acid 
avoided. When the articles are removed from the bleach- 
ing chamber, it is de- 
sirable to expose them 
for a time to the ac- 
tion of the atmo- 
sphere in order to re- 
move the characteris- 
tic smell of ozone. 
These processes are 
claimed by M. David 
to be applicable to the 
decolorization of raw 
or worked materials, 
especially those whic~ 
from their shape or 
nature do not admit 
of immersion in li- 
quid; they are also 
specially adapted to 
thebleaching of books, 
papers, and engrav- 
ings. Oils and fatty 
matters may be decol- 
orized by them ; alco- 
holic liquids may be 
“improved” or “aged,” 








In delicate work, and where very fine small saws are used, | as it is called, by the oxidizing properties of the ozone; fer- 
the Eastern saw is the best. The Orientals differ from us in | mentation may be arrested and unpleasant flavors removed ; 
setting the teeth of the saw also. They turn a group of a|and they may be speedily converted into vinegar or acetic 
dozen one way, and the next group the other, while we al-|acid. M. David asserts that his processes wil) be found more 


| ternate, one on one side, the next on the other. 


economical than those at present adopted. 
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EFFECTS OF AIR PRESSURE ON ANIMAL LIFE. 

A series of brilliant and remarkable experiments have re- 
cently been condueted in France by M. P. Bert, having for 
their object the determination of the influence of changes in 
barometric pressure, either augmentations or diminutioos, 
upon animals, The author, in submitting the results of his in. 
vestigation, states that both men and inferior animals which 
live on elevated land are submitted toa pressure the weakness 
of which, in proportion to that at the sea level,cannot be with- 
out its effect upon their organizations. Important cities, in 
fact, exist at altitudes above 9,600 feet, and the high plateaus 
of Anahuac, Mexico, are populated by thousands. There are, 





besides, industrial pursuits which require workmen to labor 
in a strongly compressed atmosphere 
in submerged ‘caigsons, as are ewployed 
in bridge building, in the operation of 
sinking wells,in the descent of diving 
bells, and in pearl, coral, and sponge fish- 
ing. 

In describing the discoveries of M. Bert, 
to the experimental demonstration of 
which we shall shortly pass, it is neces- 
sa’y first to remind the reader that the 
aetual tension of the oxygen in the air 
which we breathe is equal to one fifth that 
of the atmosphere, since the gas consti- 
tutes 0°21 of the composition of the lat. 
ter. Now this tension may be increased 
by compressing the air, so that air con- 
taining 42 per cent of oxygen will cor- 
respond toordinary air at two atmospheres 
pressure, and soon, relatively, upwards. 
Inversely the tension of a semi atmo- 
sphere, equal t 148 inches of mercury, 
will be 105; of one third atmosphere, 7, 
and thus down. 

The researches of M. Bert show that 
the atmospheric pressure never acts by 
apy mechanical or physical influence, as 
has been heretofore supposed, butsolely by causing the ten- 
sion of the oxygen to vary, and hence the conditions of the 
combinations of that gas with animal blood and tissues- 
When the pressure decreases, animals and vegetables are 
menaced with death by simple suffocation, due to a privation 
of oxygen. When the opposite state of affairs occurs, death 
likewise supervenes, due to the poisonous effect of the ex- 
cess of oxygen. 

In the following description, the experiments upon the re- 
sults of diminution of pressure are detailed, and in a suc- 
ceeding article we shall notice the investigations bearing upon 
the effects of opposite conditions. In order to experiment 





upon large animals, M. Bert, constructed the apparatus repre- 
sented in Fig. 1. A A’ are large cy- 
linders containing heavy glass win- 
dows. B is another cylinder, in 
which a vacuum is formed. C is a 
bell glass in which, by means of B, a 
vacuum may be instantly produced. 
RR’ are cocks communicatisg with 
the cylinders; 7, d, and # are other 
cocks for removing blood, etc. At a 
a’ are the thermometers, and at mm’, 
manometers. The boiler shown at 
the left operates a steam air pump, 
which, in connection with the appa- 
ratus, produces low pressures of air 
in the cylinders. 

In order to determine the gases in 
the blood, a dog was fixed on a sort of 
semi circular frame (Fig. 2), which 
fitted exactly into one of the cylin 
ders. The carotid artery being ex- 
posed, a tube was conducted there- 
from and carried tothe exterior of the 
cylinder. By suitable devices the 
blood could be drawn at any moment 
without causing coagulation or allow- 
ing the surrounding atmosphere to 
enter the artery. The drawing was 
done by the operator outside, by means 
of a graduated syringe, and the gases 
were removed from the fluid by a pe- 
culiar pump. 

From numerous analyses thus conducted, it appeared that 
below a pressure of 21°4 inches there was an increasing di- 
minution of the oxygen in the blood. rom 20 volumes of 
oxygen to 100 volumes of blood at the above barometric 
hight, the decrease proceeded as follows: 175 inches, 16 
volumes; 13 6 inches, 12 volumes; 9 7 inches, 10 volumes; 
6 4 inches, 7 volumes. In other words, below 11°7 inches 
the arterial blood is poorer in oxygen than ordinary venous 
blood. 

A very striking experiment showed clearly that the suffo- 
cating effects were due to the preponderating influence of the 
tension of the oxygen and not to the almost null results of 
barometric pressure. A sparrow was placed under a bell 
glaes, in which a gradual depression was produced. The bird 
appeared very ill at 9°7 inches, and fell apparently dying at 
7°8 inches. Normal pressure was then re-established by ad- 
mitting oxygen. The bird recovering, further depression 
was proceeded with, when the same effects did not take 
place until from 7:02 to 58 inches. Oxygen again admitted 

caused a second revival, and, finally, it was shown that the 
diminut'on might be carried to 2°7 inches without killing 
the snimal. 

Not content with thus proving the truth of his theories 


MODE OF PLACING ANIMALS IN BERT'S 
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upon Jower animals, M. Bert, in order to determine the sen- 
sations experienced, entered the cylinder himself. At a 
pressure of 17°5 inches, he experienced the sickness known 
as mal de montagne accompanied by nausea and weakness, 
the pulse increasing from 60 to 85 beats. At this moment 
he admitted and breathed an artificial atmosphere contain- 
ing 75 percent of oxygen. Instantaneously the illness dis- 
appeared, and the pulse returned to its normal condition, 
The investigator remained in the cylinder without inconve- 
nience when the barometer marked 9°7 inches. This corre- 
sponds to a hight of 28 320 feet, a point above that at which 
Glaisher, in {his celebrated ascent, fell senseless, and equal 





in altitude to the highest mountain peak on the earth. 








BERT’S APPARATUS FOR NOTING EFFECTS OF AIR PRESSURE. 


It would appear, therefore, that, through M. Bert’s dis- 
coveries, explorers will be enabled to ascend elevations hith 
erto deemed inaccessible, and aeronauts to penetrate regions 
of our atmosphere where life, under ordinary conditions, 
cannot exist. 





European Ordnance. 

The United States Government,being in quest of a system 
of rifled ordnance, sent a naval mission to Europe four 
years ago to inspect the chief gun factories in the principal 
countries in Europe, and to report upon the systems of ord- 
nance in course of manufacture. This has resulted in two 
quarto volumes, containing 640 pages of matter, the best 











half of which is devoted to the ordnance produced in Great 
Britain and the remainder to the Continent. Cons‘derable 
discrimination has been shown in selecting salient points 
for detail, and much impartiality in describing the merits of 
the various systems, both of construction and of rifling, etc. 
Admitted to the principal factories of Europe, the American 
naval mission made good us2 of eyes and ears, and the re- 
sult is a compilation of varied information which only needs 
an index—strarge omission—to prove of great service both 
to the manufacturer and to the artillerist, 

Amongst the factories visited in England: Woolwich, the 
London Ordnance Works, Whitworth’s, Jarrow, Barrow. in- 
Furness, and Low Moor are duly honored, the system of 
construction at the Royal Arsenal and by Messrs. Vavasseur 
being carefully detailed ; while the treatment of the ore at 
Jarrow and Low Moor, etc., is carefully described, as well 
as the production of steel by Firth and by Whitworth. Our 
gunpowder factories, dockyards, iron plate rolling, torpe- 
does, and nsval organization are not forgotten. Our own 
naval men may learn from their United States brethren some 
important facts connected with their own weapons, which 
have hitherto been shut up in the archives of the War De- 





partment. It is, however, when the naval mission passes to 
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foreign ordnance factories that interest is chiefly awakened, 
Little is known in this country of foreign ordnance, except 
that nearly every country in Europe has obtained Woolwich 
gups and projectiles for experimental comparison with their 
own,and they one and all have rejected both the sonstruction 
and the rifling in favor among English soldiers. Holland 
does, it is true, import Armstrong (Woolwich) guns and pro- 
jectiles for its few ships of war; but its army adopts the 
French breech loader. Fora time the Austrian naval arma- 
ment was divided between Krupp’s breech loaders and Arm- 
strong’s (Woolwich) muzzle loaders, but the short life of the 
latter has led to its being discarded. France, which has 
fallen behind the race of ordnance construction, gave the 
Woolwich system a patient and ex- 
haustive trial, with the like result. 
Italy is striving manfully to work out 
a system of its own. Russia and Ger- 
many have given themselves over un- 
reservedly to the Krupp system. 

All heavy ordnance are now built 
with steel barrels, this mater‘al be- 
ing found best capable of withstanding 
erosion from the powder and indenta- 
tion by the shot. But much divergency 
occurs in the mode of supporting the 
barrel by exterior layers of metal. 
Woolwich obtains support by coiling, 
round the steel barrel, bars of wrought 
iron. Vavasseur supports the barrel 
by shrinking on hoops of steel, so re- 
gulated that the first layer of hoops shall 
not come into serious operation until 
the elasticity of the barrel has been de- 
veloped. Krupp, who has been gradu- 
ally assimilating his construction to that 
of Vavasseur, first by abandoning block 
steel for the breech, and then abandon- 
ing it for the chase, still makes the bar- 
rel much thicker at the inner end than 
is found desirable in this country, and so shrinks on the out- 
er hoops as to cripple the elastic action of the barrel. The 
French have adopted a system of construction which would 
be tolerable enough in conversion of old cast iron guns into 
rifled ordnance of an inferior order, but is without any merit 
but cheapness in new pieces. A steel half barrel is imbed- 
ded in cast iron, and further supported by steel hoops over 
the powder chamber. By this means the elasticity of the 
steel half of the barrel is crushed, and a joint with cast iron 
formed in the interior. The idea was, probably, taken fiom 
Parsons’ system of converting old smooth-bore cast iron gans 
into rifled ordnance, which was tried in France with most 
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marked succees. But if so, we can hardly think the new 
plan an improvement on Parsons’ 
method of inserting a full Jength 
steel barrel into the old cast iron 
bore, and supporting the powder 
chamber by steel jackets in contact 
with the barrel. 

The Palliser conversion differs 
from the Parsons, chiefly in em ploy- 
ing a barrel of wrought iron, a ma- 
terial too soft to endure large 
charges or the hammering of loose 
heavy projectiles. But the strangest 
system of converting cast iron 
smooth bores into rifled ordnance is 
that adopted in Holland, of lining 
the bore with bronze, a soft material 
quite incapable of withstanding the 
beat and rush of gases evolved in 
the combustion of large charges. 

Belgium employs a cast iron bar- 
rel, supported, from breech to trun- 
nions, by two tiers of steel rings or 
hoops. But as this country bas no 
navy, itdoes not require very heavy 
ordnance, andits experience in this 
direction is not so great. 

Next to the material and system 
of construction, the question of 
breech versus muzzle loader demands 
attention. Recent experiments have 
shown that an enlarged powder 
chamber, in permitting a reduction in length of the cartridge 
and thus placing ail the powder more nearly equidistant to 
the point of ignition, improves the combustion, and adds 
largely to the velocity and striking force of the projectile. 
This enlargement of the diameter of the cartridge beyond 
that of the bore can only be attained by breech loading. The 
plan of closing the breech originally adopted in this country, 
having proved very faulty, the principle was discredited, 
and the system abendonsd. But wherever the naval mission 
of the United States went on the Continent, they foand 
breech loading in favor, so that of all the considerable States 
of Europe, England, stands alone in its use of muzzle load- 
ers. 

The difficulty of preventing the escape of gas at the breech 
naturally increases with the amount of gunpowder and 
weight of shot employed. But it would appear vbat the 
Broadwell ring [an American invention], pow generally in 
use with the heavier breech loaders on the Continent, and in 
a modified form used by Vavasseur in this country, appears 
effectual to that end. Krupp’s breech closing arrangement 
is free from all the objections which led to our discarding 
the Armstrong system, and deserves the commendation given 





it by the naval mixsion. 
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The real difficulty in ordnance lies, however, in the pro- 
jectile. To coutrire a projectile which can be driven most 
rapidiy out of the gun, without wriggling in the bore, with 
its ceater coincident with:the axis of the piece, and with the 
minimum of strain upon itself and the gua, while receiving 
the impress of a rotation proportionate to its length, has ex- 
ercised many minds, Though the lead-coated projectile of 
Krupp has many excellences, high velocity or great pene- 
tration cannot be amongst the number, inasmuch as the drag 
through the barrel resists high speed, and the peeling off the 
lead coat in passing through armor impedes perforation, 
Vavaeseur’s copper ringed projectile would compare favora- 
bly in both these aspects, And either would ensure a far 
eteadier passage through the barrel, aad therefore more 
equable powder pressures, than the balancing studs of Wool- 
wich, France appears to have adopted copper rings on the 
projectiles for its new breech loaders, Objection may be 
taken to the overhang, unsupported at either end of these 
shot; but as the ring bites the grooves above as well as be- 
low, there ie none of that balancing movement which is pres- 
ent wherever a windage shot touches the bore only at the 
two studs beneath and is free all round its body. If the 
long iron bearing and centering devices, employed in muzzle 
leaders by Vavasseur, Scott, Lancaster, and Whitworth,could 
be efficiently employed in breech loaders, we should expect 
higber velocities and better penetration than from any com- 
pression system of rifiog. The difficulty is not insur- 
mountable of preventing these windaged projectiles over- 
shooting theirseat when loading from the breech. With- 
worth hag breech loaders on his system, but of small caliber, 
where the difficulties are small, and we can hardly accept 
this evidence as alone decisive in favor of the employment 
of windaged shot in breech loading ordnance. 

The dispassionate tone adopted by the naval mission of 
the United States in describing the ordnance of Europe lends 
weight to their impartial descriptions and very reasonable 
recommendations; so that, whether we adopt their conclu- 
sions or not, we cannot but listen respectfully to their sug- 
gestions. The snm of their recommendations is that the 
Vavasseur system of construction is the best in Europe; the 
Parsons system of conversion, most suitable for old guns. 
Breech loading cannon being universal except in England, 
the breech closing arrangement of Krupp, with the Broad- 
well ring for ‘‘ gas check,” is regarded as best for adoption, 
while projectiles should have the copper rings of Vavasseur. 

The Woolwich system ia honored in being made the stan- 
dard of comparison with that of the civilized world, with 
the result, however, of teing declared inferior to the Vavas- 
sear and Krupp; and the concluding paragraph of this ex- 
tensive report is reserved for « condemnation of the studded 
projectile in favor at Woolwich, which is the chief offend- 
ing cauce that has landed usin such artillery difficulties that 
Rear Admiral Sherard Osborn, C. B.,F. R 8 , says: ‘‘I, for 
one, do not desire to take any share of responsibility in the 
great gun fiasco, which, I fear, awaits us on the commence- 
ment ofa war with a Grstclass naval power.”—Jron. 





The Education of Artisans. 

Since the application of steam as a motive power for the 
prod uction of almost every commodity required by man,every- 
thing seems to be wanted in a hurry; and for smart, intelli- 
gent workman of every craft, a continually increasing demand 
is plainly observable. Batin nearly every calling thorough- 
ness bas beeu hitherto sacrificed to the impatience of custom- 
ers, and we seem to bscome the more pressing the quicker we 
areserved. The consequence is that the mechanical arts are 
cut up into branches, and the artisan, who should know all 
about his business,is made a mere expert at ove particular part. 
Whatever a workman is quickest at like a machine, that be 
is kept to; and as long as he earnsa living by that one thing, 
it is ten to one if he ever seeks to know apy more. Were he 
compelled to tarn his hand to other parts of his business, 
he would have to occupy in a useful wey, in order to quali 
fy himeelf for the performance of task by which he earned 
much brain work, he is the more easily led into idle pas- 
times, in which he often indulges to excess. His compara 
tive prosperity makes him consequential, If he were made 
his daily bread. But this being secured to him without 
+o feel that on the completeness of his abilities depended 
the bread which he is in the habit of earning by the repeti- 
tion of a mere mechanica! performance, which through con- 
stant practice becomes of no trouble to him, hie mind woald 
receive @ new stimulant with each different job, and study 
would be the result. 

Being thus compelled to see for information, his mind 
would beled into the parts of true knowledge in the search, 
and, once fairly started on that road, he would not be long 
until be could discern sound argument from bombast. There 
is much talk at present about technical education; but be- 
fore the attainmext of it will bear any fruit, the system of 
parceling out must be changed. When a boy is apprenticed 
to the tailoring trade, if he proves any way smart at making 
a vest. he never will get the chance of making trousers; 
and if he be quick at the latter, he will nevarbe asked to 
put a stitch in 2 coat. What is the use of teaching the 
theory of any trade in schools with such a practice in ex- 
istence? 

In the building trade, we bave masors or stonecutters who 
are not expected to set the stone they have wrought; wallers 
who turn no arches; brickleyers who dress or set no stones; 
and hundreds who could notread «= drawing or get out a 
mold by which to work. Among those who are called 
joiners, we have men who make sashes they could not hang, 
and who never saw « “mouse” in their lives. We have 
“fixers” who,as a rule, make nothing they put up; aod 
‘‘ framers” who would not be able to perceive the same angle 


in two different positions. We have “staircase hands” who 
affect to despise everything else connected with the construe- 
tion of a building, and who, as arule, look upon themselves as 
gods of wood, although they never made a circular headed 
sash in the whole course of their existence. Well planned 
houses suffer in their erection through this practice; for the 
‘** bench hand,” who has been kept for a number of years at 
what he can do quickest, is often necessitated to turn in with 
& crowd of “‘ fixers ” and scrape away as best he can. 

Considering the present system, it would appear that, with 
most builders, profit alone is the alphaand omega of every 
undertaking. It looks asif they do not care whether a house 
stands or falle,after it has been built and their gains counted in- 
to the bank. Very few have any considerations for the wel- 
fare of those whom they employ; and consequently, there is 
little or no reciprocation. The workshop, which ought to be 
conducted on the principle of a school where technical instruc- 
tion is imparted, as well as for the fabrication of an article 
which brings a profit,is very often superintended by a man 
chosen more for his driving qualities than for his informa- 
tion. 

It is seldom that a man capable of imparting what he knows 

is met with in such positions, and the generality of men in 
charge are cross and intemperate in their language, instead of 
being kind and considerate, As to receiving instruction, men 
are left very much to themselves to pick up that which they 
would soonerand better understand if explained by a man 
competent todo so. The language used by the generality of 
foremen, too, is very often the most abusive and sometimes 
revolting, such as no man aspiring to are spectable position in 
society should be heard giving utterance to. The susceptible 
dull youth of one and-twenty is sneered at if he chance to 
ask the foreman a question concerning his work, and mulcted 
out of money, or wheeled into paying for beer, forthe infor- 
mation which he receives from his older fellow. Capitalists 
should look after these practices, and apply a remendy, for one 
or two hours’ prefatory instruction or forethought often 
saves & great amount of labor. Those who cannot see before 
them lose much time groping their way, and obviously the 
logs is to cheemployer. It is often said that the workers are 
nt expected to be thinkers. In fact, the remark is frequent- 
ly made: ‘‘ You are paid for working, sir, not for thinking,” 
addressed as a reprimand to those who gave such a reason 
for being caught, asthe manin charge might suppose, wast- 
ing the employer’s time. This is, too, without the least inquiry 
concerning the truth of the assertion. The result of this sys- 
tem is that men who would otherwise seek to become intelli- 
gent and useful in a genera! sense, lay down their minds to be- 
come expert at one or two things, and in many cases sharp only 
at whatis called ‘‘ shaping,” thatis, by their bustling about 
and wielding their tools juggler fashion making people believe 
they are qualified for anything. To be sure, this kind of tact 
shows a knowledge of human nature on the part of the person 
who employs it, and the present system is the chief cause 
that leads many to resort to it; but also shows the weak- 
ness, superficiality, perhaps vanity, of those who are the 
victims. 
If it were the practice that the foreman was bound to call 
his apprentices and men together once or twice a week, 
say for an hour, or even half an hour, at a time, and 
give them a lecture during working hours upon some tech- 
nical subject, hundreds would be very thankfal, and willing to 
subscribe to theexpense. After working hours, very many 
working men do not like attending lecture halls forsucha 
purpose, and they would be more at home in a class got up 
especially for themeelves, and particularly when it would be 
taugot where every practical appliance necessary for demon- 
stration was close at hand.— The American Builder. 


Correspondence. 


Horse vs. Steam Power. 
To the Editor of the Scientific American : 
I see that, on page 346 of your current volume, W. F. W. 
asks which is most efficient, a two horse steam engine or two 
horses weighing 2,000 lbs., when used in an endless railway 
power. The answer to this query states that usually an en- 
gine of one horse power will do more work in the same time 
than one horse could do, with the advantage that the engine 
would not get tired. 
I desire to state that, from numerous statistics from Eng- 
lish and French authorities for a century past, together with 
over thirty years’ experience in the application and use of 
animal power as a substitute for manual labor, and numer- 
ous and exhaustive trials with all motors, especially horses 
and steam power, I am satisfied beyond a possibility of 
doubt that any two good work horses, of two thousand 
pounds weight, can walk eigbt hours each day at the rate of 
about 14 miles per hour upon a moving plane at an inclina 
tion of from 18° to 15°, without fatigue or injury,for six days 
per week for their natural working life; and this, upon a 
well designed and constructed endless railway power, will 
cause them to exert an average constant power equal to 
about 82,500 foot pounds per minute, or equal to 2} horse 
power; from which mast be deducted for friction of such 
power (by actual results) from 11 to 15 per cent, which re- 
duces the force transmitted and utilized to, say, 77,550 foot 
pounds per minute, or 88,775 foot pounds per minute for 
each horse, or 1°175 horse power net, transmitted. These 
data are partially taken from the reports of trials by the 
United States Agricultural Society and the New York State 
Agricultural Society during the past ten years. 

In regard to small steam engines, 1 have always allowed 
and dedacted (for their own friction) 25, 30,85 or 50 per cent 
from their: rated power. for six, four, two, and one. horse 














steam engines respectively; and a long experience has con- 


poorly designed and poorly constructed horse powers or 
steam engines, the results would be lessened, while almost 
invariably the expenses of operating them would be en- 
hanced in a like ratio. 


Albany, N. Y. Horace L. Emery. 


The Mississippi River. 
To the Editor of the Scientific American: 

Having noticed within the past year a number of schemes 
to relieve the shipping of the bar at the mouth of the Missis- 
sippi river, I intend to bring before the government a plan 
for carrying vessels, not over but through the bar, in the fol 
lowing manner: I would build a propeller to draw as much 
water as the largest ship that will be required to be towed 
through the bar. She should be as short as possibie, in 
order to be easily manipulated and not require too much 
ballast to get the required draft. In or near the bottom of 
her hold,I would place a sufficient number of immense force 
pumps, to be worked by steam. I would have five iron dis- 
charge pipes, of nine inches diameter, to discharge their 
water through the steamer’s cutwater, one above the other, 
well down below the mud line. The two lowest pipes are to 
point slightly down in order that the water will pass under 
the boat when sbe is in motion. The pipes are to come 
flush with the outside of the boat and to be reduced to a 
diameter of six inches at the point of discharge, to give the 
water velocity. Tben I would have three seven inch dis- 
charge p'pes, contracted to five inches atthe mouth, on each 
bow, one above the other, well down under the boat and 
pointing down and forward at an angle of 30°. Then I 
would have a row of seven inch discharge pipes about 10 or 
perhaps 15 feet apart, along the whole length of the bost on 
each side, well down under her sides and pointing down 
and forward at an angle of 30°. Those pipes are to be con- 
tracted at the mouth to five inches diameter. I propose also 
ove six inch pipe to disch»rge its water down through or 
alongside the keel, well forwsrd under the bow. The feed 
or suction pipes are to take the water as near the surface as 
possible, in order to use clear water. 

I believe such a boat would tow any ship or steamer 
through the bar at the mouth of the Mississippi river with 
perfect ease and safety. She would have a perfect volcano 
under her, constantly bursting up through the mud and sand 
and leaving behind her an immense channel. And as she 
would be constantly tearing the bar to pieces, the ebb and 
flow of the river wovldin a great measure remove the bar 
altogether. I think there is no plan by which the obstruc- 
tions can be so cheaply overcome, as one such boat will do 
all the towing both in and out of the river. 

A powerful force pump put on board of the steamers run- 
ning above New Orleans, to throw a powerful stream or two 
under their bows, would be a great assistance to them in get- 
ting off sand bars, where they often get stuck fast. 

Presque Isle, Mich. SIDNEY CooK. 











Prices of Gas. 
The following are the current rates for gas paid by con 
sumers, per 1,000 feet: 





Albany Rochester.......... $3.50 
Baltimore oe Oe St. Louls...... 04.20. $3.25 
LAG 53640460006 $2. BYTOCURS. «0 0.0:0:0 90:0 $3.25 
Se be Oe * | 
Cleveland........... $2.50 Washington........ $3.56 
Ma dicdss cer ecly 3.20 Hamil:on........:. $3.00 
roe Kingston ......... . $3.50 
ae $2.75 London, Canada.... $3.00 
Manchester.......... $2.70 Montreal.........,. $2.60 
Sh ae $2.75 NE. 65+ 54 40ne $2.80 
New Orleans........ oe TOs csv ccnces $2.50 





A writer in the Boston Oultivator finds that most of the 
co-called strained honey sold in bottles is composed as fol- 
lows: Cane or other sugar is melted in a decoction of slip- 
pery elm bark in water. Some manufacturers use, instead 
ofelm, a solution of gum arabic and starch, to give it con- 
sistency and save sugar; but this last does not resemble 
honey so much when dropped, as it lacks the stringy ap- 
pearance. These mixtures,with or without the addition ofa 
little cheap Cuban honey, are flavored with essence, and the 
mess is ready for sale. The only true way to obtain real 
honey is to buy it with the comb. 
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To Destroy MoLEs—Bryan Tyson, Washington City, 
gives the following method for making pills to destroy moles: 
Make a stiff dough of corn meal, mixing with it a smal] quan- 
tity of arsenic. Make a hole with a finger in the runways, 
drop in a Jump of dough about the size of a marble, and then 
cover over with a lump of earth to exclude the light. After 
the first rain, go over the field again and deposit in all freshly 
made roads. I once concluded to plant a piece of sandy 
bottom land in sweet potatoes; but as it was much infested 
by moles, my success depended on first exterminating them. 
A few doses of arsenic given in the way described brought 
about che desired result, and it was a very rare circumstance 
to see the track of a mole in this piece of ground during the en- 


tire summer. 
————qq2 oe ___ 


CHARGES FOR MACHINE TOoLs A QUARTER OF A CENTURY 
Aao.—The following is interesting as showing the cost of 
work done on machines tools twenty-five years ago. Wegive 
the charge per day for use of tools: Large boring mill, 
$17.50; medium boring mill, $12; large punching machine, 
$25; heavy lathe, $15; small lathe, $5.50; large drill, $8; 
medium drill, $450; large planer, $7 87}; medium size 
planer, $5.884; forge (with smith and helper), $10; small 
forge (with amith and helper), $5. Machinists received from 





$1.95 to $2.15, and boiler makers, from $1.75 to $1.90, 








JUNE 27, 1874.] 
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PRACTICAL MECHANISM. 
Numags Il. 


BY JOSHUA BOSE. 


THE 8PRING TOOL. 
Fig. 15 is a spring tool, which is specially adapted to fin- 














Fig. 15. 
a lk a ~~ SIDE VIEW 
Cy | { 
\ | 
aitcalitinimai TOP ViEW 

{ +, oe ) 
{ | 
\ | 

ae 








ishing sweeps or curves, and may be used on either wrought 
or cast iron, or brass; the only difference in shape required 
to fit it for such various uses is to give it less top rake for 
east than for wrought iron, and less for brass than for either. 
The fulcrum off which it springs is at the point, a, because 
that isthe weakest part (since the cutting edge, B, is at a 
leverage to a); the line of spring of the edge, B, is therefore 
in the direction of the dotted line, C, which is away from its 
cut, so that it will give way to the metal rather than spring 
into it, which causes it to recede from the harder and spring 
into the softer parts of the metal, rendering its use unadvisa- 
ble except for finishing curves, which it will do more smooth- 
ly and cleanly than apy other tool, especially when necessity 
compels it to be held far out from the tool post. 


BORING TOOLS, 


Standard bits and reamers have superseded the use of 
boring tools for all special and many other purposes, but there 
are numerous cases where a boring tool cannot be dispensed 
with, especially in repairing shops and for promiscuous 
work, 

The boring tool is very subservient to spring in conse- 
quence of its cutting edge being in most instances far out 
from the tool post, and also from tho slightness of the body 
of the tool when used to bore holes of a comparatively small 
diameter. 

It should, when used for wrought iron, always be placed 
so that its cutting edge is a little below the center of the hole, 
in which case the bottom of the body of the tool is liable, in 
small holes, to bear against the bottom of the hole, unless 
the cutting part is made to be alittle below the center of the 
body of the tool, rendering it rather difficult to grind onthe 
top face; it is not, however, imperatively necessery to grind 
it there, since it can be sharpened by grinding the side faces ; 
and the advantage gained by being enabled to get, into a gtv- 
en sized hole, a stouter tool than otherwise could be done, 
and, as a result, to take deeperand more nearly parall+l cuts 
(for these tools generally sping off their cut at the back end 
of the hole, leaving it taper unless several light cuts are taken 
out) more than compensates for the extra wear of the tool, 
consequent upon being able to grind it upon one part only. 

Fig. 16 represents a section of a boring tool, as above de 
scribed, for useon wrought iron. a iy a section of the body 


of the tool; B is the cutting part, and C is the outline of the 
hole to be bored. 

Very little bottom rake need be given to the tool, so that, 
when it springs from the pressure of the cut, it cannot enter 
the cut deeper than is intended, because of the ride rake 
coming into contact with the side of the hole. It may, how. 
ever, possess a maximum of top rake. 

Boring tvols for cas: iron require less top and more side 
rake, and to be placed at the center of the work or even a 
little above the center. For brass, the catting point, B, 
should have no top rake; and if the tool jars or chatters, as 
frequently occurs in cutting a groove, it must be made as 
shown in Fig. 17, a being a section of the body of the tool, B, 
the cutting part, and C the outline of the hole. B, being the 
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owest point of the top face, possesses negative top rake, and 
& corresponding tendency to ecrape rather than cat keenly. 
The point, B, should always be above the center of the hole, 
so that, in epringiog, it will spring away from and not into 
its cut. Less top rake is required, if the point, B, of the 


Scientific American. 


if for taking plain cuts. 

When the skin of the metal to be cut is unusually hard, as 
frequently occurs in cast iron, the shape of the cutting part 
of the boring tool must be such that its point will enter the 
cut first, so that it cuts the inside and softer metal. The hard 
outside metal will then break off with the shaving without 
requiring to be cut by the tool edge, while the angle of the 
cut will keep the tool point into its cut from the pressure 
required to break the shaving. A tool of this description is 





represented in Fig. 18. a is the point of the tool, and from 
a to Bis the cutting edge; the dotted lines, cand D, repre 
sent the depth of the cut, ¢ being the inside skin of the metal, 
supposed to be hard. 

The angle at which the cutting edge stands to the cut 
causes the pressure, due to the bending and fracturing of the 
shaving, to be in the direction of e, which keeps the tool point 
into its cut ; while the resistance of the tool point to thie force, 
reacting upon the cut, from a to B, causes the hard skin to 
bresk away. 

When a cut is being taken which is not sufficient to clean 
up or true the work, less top rake must be given, as a very 
keen tool loses its edge more quickly than one less keen. 
The reason for taking the rake off the top of a tool is that. 
if it were taken off the bottom, the cutting edge would not 
be so well supported by the metal, and would havea tenden- 
cy to ecrape, which rule applies both to inside and outside 
cuts. For brass work, top rake is never applied, because it 
would cause the tool to jar and cut roughly, bottom rake 
alone being sufficient to give a tool for brass the requisite 


keenness. 
Fuy.ls 
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Fig. 19 shows a front tool for brass, concerning which no- 
thing requires to be said, except that it cannot be made too 
hard, and that the top face must have negative rake when 
the tool point is held far out from the tool post. 


SIDE TOOLS. 


Side tools for iron are subject to all the principles already 
explained as governing the shapes of front tools, and differ 
from them only in the fact that the cutting end of the tool 
is bent around to enable the cutting edge on one egide to cut a 
face on the work which stands at right angles with the 
straight cut. A front tool is used to take the straight cut 
nearly up to the shoulder, then a side tool is introduced to 
take out the corner and cut the side face. 

A side tool, whose cutting end is bent to 
the left, as in Fig. 20, is called a left-handed 
side tool, and one which is bent to theright, 
a right-handed side tool. The cutting edges, 
aand B, should form an acute angle, so 
that, when the point of the tool is cutting 
out a corner, either the point only or one 
edge is cutting at a time, for if both of the 

edges cut at once, the strain upon the tool 
causes it to spring in. 
| 














The form of side tool shown in Fig. 20 is 
that most desirable for all work where it 
can be got in: and in the event of a side 
face being very hard, it possesses the ad- 
vantage that the point of the tool may be 
made to enter the cut first, and, cutting be- 
neath the hard skin, fracture it off without 
cutting it, the pressure of the shaving on the tool kesping 
the latter to its cut, as shown in Fig. 21. 

















ais the cutting part of the tool; B is a shaft with a collar 
on it; cis the side cut being taken off the collar, and D is 
the face, supposed to behard. The cut is here shown as be 
ing commenced from the largest diameter of the collar, and 
being fed inwards so that the point of the tool may cut well 
beneath the hard face, D, and so that the pressure of the cut 
on the too! may keep it to its cut, as already explained, but 
the tool will cut equally as advantageously if the cut is com 
menced at the smallest diameter of the collar and fed out 
wards, if the skin, D, is not unusually hard. 

For cutting down side faces where there is but little room 
for the tool to pass, the tool shown in Fig. 22 is used, a be- 
ing the cutting edge. Not much clearance is required on the 





cutting edge is ground so as to be used for screw-cutting than | 
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side of this tool, the keenness being given to it by g:indin# 
Fig.22. 
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away the edge, C, so that the top face, from C to a, is an in- 
clined plane, a being the apex. This tool should be so placed 
that the point, B, cuts a little the deepest, and the cutting 
edge at the point, D, is clear of the cut, the only considera. 
tion with reference to it is how much rake to give it on the 
face, from C to a, which should be less for cast iron than for 
wrought iron, and more when the metal is soft than when 
it is hard. Ite spring does not affect it to any degree, since 
it springs vertically and in a line with the face of the cut, 
aud not laterally and into it. 
The beat forma of side tool for cutting brass is the diamond 
point, presented in Fig. 28, a a being the cutting edges. It 
requires but little side rake upon 
Prg23. either the top or side face, and, when 
o a heid far out from the tool post, 
should have the rake taken off the 
top to prevent it fromeprirging. In 
grinding it, grind only the end 
(rounding off the corner slightly), so 
as to preserve the bend upon the end 
of the tool, which is placed there to 
giveit clearance. It will take a pa 
rallel cut equally as well asa side 
one, and for small work can be used 
to advantage for both purposes. 
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Vibrations of Liquid Surfaces. 

Barthélemy has subjected to investigation the undulations 
which are produced upon liquid surfaces when these are 
thrown into vibration. The best results were obtained 
when the vessel of liquid was placed upon the resonant case 
of atuning fork. Similar results were alro obtained upon 
the sounding board of a piano. In this way the surface of 
the liquid assumed a fixed condition of elevation and de- 
pression, the result of uniform vibration over its entire 
area, Rectangular vessels give two sets of brilliant lines 
parallel to each side, formed by the ridges of tle waves. 
Between these are less luminous lines produced by the 
hollows. Bright points are formed at the iniersections of 
both. As the movement dies away, the lines parallel to the 
shorter sides disappear first, leaving those parallel to the 
longér; though sometimes components of both are left, 
forwing zigzags diagonally across the surface, From his 
experiments Barthélemy deduces the following laws: 1st, 
the breadth of the undulations is inversely as the number 
of vibrations; and 2d, the distance between two lines pro- 
duced by the same fork is independent of the density of the 
liquid. The figures given by circular masses of liquid con- 
sist of equidistant circular lines intersected by radii equally 
equidistant, thus giving trapezoidal forms with curvilinear 
bases. If the fork touches the veseel,a cross of no vibra- 
tion appears, corresponding to the nodal lines of this vessel. 
As the vibration ceases, two opposite sectors disappear and 
the two alternate ones remain. By placing sand on the 
surface of the mercury and then covering it with water, cir- 
cular lines are formed and also the crossof novibration, the 
eand gathering in heaps at the vibrating parts. Triangular 
vessels give lines perpendicular to the sides, forming 
brilliant hexagons, the centers of which are the angles of 
fainter hexagons, having the radii of the first set for sides. 
As the motion lessens, only one set of lines pereists, and the 
surface is covered with rectilinear waves perpendicular to 
one of the bases. Elliptical veesels give figures of exceed- 
ing beauty, the lines having reference to the two axes of the 
ellipse. The author calls attention to the general character 
of these wave surfaces. In the basin of a fountain, in the 
waves of the sea, these forms are recognized. Even in the 
sand on the sea bottom they can be traced, Certain lines 
thus made gave on measurement 2°6 vibrations per second. 
They may be seen 300 feet from the beach and at a depth 
of 25 or 80 feet. So, out of the water, the sand on 
the beach was found to bave taken there forms, thus sug- 
gesting that the air itself was capable of similar vibration. 
So also clouds are arranged often in parallel bande, being 
being then considered a precureor of fine weather. Even in 
geology, the author thinks certain regular and equidistant 
foldings of stratified rocks evidence of analogous vibrations. 
The ventral segments of a liquid vein, M. Barthélemy 
thinks, are produced by the vibration of the liquid mass 
upon which it falls reacting upon it. And he makes an 
ingenious spplication of these facts to account for the phe- 
nomena of stratification produced by electric discharges in 
rarefied media —An, Chim. Phys.—American Journal of 
Science and Arts. 

—_— a 

L. P. 8. says “‘I have run a piece of machinery in rawhide 
boxes for fourteen years without oil ; it is good yet and runs 
at 4,500 per minute. I put it in while soft, and let it remain 
until dry.” [We are glad to receive notes of this kind, giv- 
ing results of actual practice. Nearly every one of our read- 








ers could send some information that woald be valueble. } 
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STEVENS’ IMPROVED HINGE. 

The invention represented in our engraving is a hinge, 
which is shown applied to the door of a safe, for which pur- 
pose it is egpecially well adapted. Upon the casing or body 
of the safe is cast, or otherwise attached, a socket, A, into 
which passes the pin, B. The latter is held in place by the 
screws shown in the sectional view, Fig. 2, and which have 
their heads within the safe. In order to remove the door, 
these screws are taken out ;and a punch, pushed down the oil 
hole, C, speedily forces out the pin, B, in case the same should 
stick. The top of the door is then moved out a little, when 
the lower hinge, D, is readily lifted out of its socket, E. F 
is « set screw, provided to prevent the door from sagging as 
the tenant of the lower hinge weer: away 





This invention is quite simple and easily applied, while it 
appears to be substantial and secure. Patented December 
30, 1873, by Mr. Wm. F. Stevens, of Melrose, Mass., who 
may be addressed for farther information. 
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IMPROVED PATENT GANG SAW TABLE. 

This is an invention specially adapted to meet the wants 
of users of flooring machines, who have found difficulty in 
supplying material, sawn in strips from mixed widths of 
boards, fast enough to keep the floorer in operation, A 
good machine of the latter description should plane and 
match from ten to twelve thousand feet, broad measure, of 
four to six inch flooring, in ten hours; but it is hardly poasi- 
ble fora man to:2w more than from six to eight thousand 
feet, into strips, in the same time and overa single saw. 
Hence it is either necessary to buy strips 
prepared at the saw mill (and these are 
rarely accurately sawn), have two saw 
tables for tke floor er, or else not work the 
latter up to its full capacity, none of 
which are economical operations. Made 
on an ordicvary saw table, strips are pro- 
duced in varying sizes ; and perbaps after 
some hours work, not enough of any one 
s'ze can be sorted out to keep the match- 
ing machine at work, thus involving 
chavging the apparatus so frequently as 
to prevent its performing its fall amount 
of labor. 

The device illustrated in the annexed 
engraving is claimed to meet the require- 
ments above indicated. It is ableto pro- 
vide a supply sufficient to keep two 
watchers constantiy <t work. Two saws 
are uced for slitting the lumber into 
atrips of suitable width, one of which, 
A, is secured upon the arbor rigidly, and 
the other, B, is attached to a sliding and 
revolving sleeve and eullar. This sleeve 
is provided with grooves to receive Bab- 
bitt metal, and works within a journal 
box which slides with it, and, besides, 
bas & longitudinal channel to receive the 
feather by which it is made to revolve 
with the shaft while still sliding freely 
along the same. The lower part of the 
box is provided with a downwardly ex- 
tending arco, at the end of which is an 
eye to receive a guide rod, which extends transversely across 
the machine. A mortise is made through the arm, between 
the box and the eye, to receive a lever which is pivoted at 
oneend to the frame and terminates at the other with a 
handle, C, convenient to the operator. By means of;this lever 
the arm, and with it the sliding eleeve and eaw, B, is moved 
nearer to or farther from the fixed saw, A, in order to govern 
the dietance between said saws, and hence the width of the 
strip, At Disa gage which may be adjusted to any desired 

die‘ance from the screw, A, by means of the hand lever, E 
which communicates with a sliding sleeve traveling on a 
guide 104, which sleeve is suitably connected with the gage. 

The carrying or guide rollers, shown at F, grasp the sawn 
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strips and carry them forward, thus acting also as feed roll. 
ers to guide the strips truly through the machine, The up- 
per roller is made yieiding by the application of the weight, 
G. It will be observed that no feed rojlezs are used to hold 
the lumber before the same reaches the saw ; and by such ar- 
rangement, the operator.is enabled to see, when the end of the 
timber is placed upon the table, whether the sliding saw or 
gage should be removed, so that all the material in the plank 
may be utilized. 

The arrangement of two rows of notches, into which the 
hand levers are dropped to hold them securely in any posi- 
tion, will be readily understood from the illustration. The 
feed is driven from the saw arbor, so that a slip of the dri- 
ving belt checks the feed correspondingly. 

Though the machine is designed especially for planing 
mills, we are informed that it can be used as a strip machine 
in small saw mills, and the method of holding and moving 
the movable saw can be advantageously used on all the dif- 
ferent makes of gang edgers. The gage can also be ap- 
plied to the ordinary single saw table. The speed is from 
2,500 to 8,000 revolutions per minute, and we learn that over 
20,000 feet of dimension stuff can be made in a day from 
miscellaneous lumber, and a much larger amount from stock 
boards. 

Patented August 12,1873. For machines address the Erie 
City Iron Works (sole manufacturers of the apparatus for the 
United States), or George Carroll & Brother, Erie, Pa. For 
right to manufacture in Canada, address John McIntosh, To- 
ronto, Ontario. 





The Welding of Iron. 

When two pieces of ice are rubbed against each other, fu- 
sion take plece between the surfaces of contact, at a temper- 
ature below zero. As soon as the pressure ceases, solidifica. 
tion is again produced and the pieces are welded together. 

It seems to me that the welding of iron is a phenomenon ex- 
actly similar. The two pieces of iron are brought to a white 
heat, that is to say, more or less near to the fusing point. 
The repeated blows of the hammer, or the pressure of the 
rolls, lowers the point of fusion and causes a superficial lique- 
faction of the parts in contact, and thus welds the masses to- 
gether; and this, because, like water, iron dilates in passing 
from the liquid to the solid state. Many other metals are 
similarly endowed; they all therefore may be welded like 
iron, if other conditions donot come in to oppose the mani- 
festation of this property. Platinum welds easily at a white 
heat because its non-oxidizable surface, like that of ice, 
takes ona superficial fusion. To weld iron successfully, it 
is necessary that its surface should be clean, that is, free from 
oxide. Iron containng phospborus welds more easily than 
pure iron, because its point of fusionis lower. Steel, which is 
more fusible still, welds at a lower temperature than iron, 
but the process isa more delicateone. Silver, wo, like iron 
and platinum, has the property of expanding when it solidi- 
fies; but as it melts at a cherry red heat,it is easier to form 
itby casting than by welding. Bismuth and zinc are always 
included in the same class; but they are so very brittle near 
their fusing points that no one would think of attempting to 
weld them either by hammering or pressure. Iron in weld- 








ing, therefore, only follows the example of water. 
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CARROLL'S PATENTHGANG SAW TABLE, 


The fibrous state of iron is not a normal and regular one 
All crystaline iron, if the crystals are not too hard, breaks 
with a fibrous structure, if time be given, in the breaking, 
for these crystals to be drawn out into fibers. Iron which is 
fibrous is only ironin which the primitive crystals, surround- 
ed by very thin films of slag—and thus separated from each 
other—have not been welded together during the rolling, but 
have been elongated into wires, A bar of such iron resembles 
a bundle of wires in its resistance to fraction, but it breake 
with a granular fracture when exposed to a transverse blow, 
suddenly applied.—M. Jordan. 
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DAVIS’ IMPROVED HYDRANT. 


The hydrant represented in the annexed engraving is 
claimed to prevent freezing and waste of water. It is of du- 
rable construction, and is self-closing. The valve is not lia- 
ble to become choked with dirt, as the passage of the water 
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serves to clean the orifice, while the pressure of the fluid 
keeps the valve down. 

A is a cylinder or chamber, sunk in the well and provided 
with a piston, B, the rod of which connects with the handle, 
C. Dis the eduction pipe, having a suitable discharge noz- 
zle, as shown. To this pipe is attached a guide plate, E, 
Fig. 1, which may be adjusted to various elevations by means 
of aclamp screw. Onthe piston rod is a fixed disk, between 








For a marking fluid, use coal tar dissolved in naphtha. 


which and the plate, E, a spiral spring, F, is extended. The 
latte r,being stretched when the hand lev- 
er is depressed and the piston, B, raised, 
will retract and throw down the piston 
into place as soon as the force on the 
lever is remitted. G, Fig. 2, isa gravi- 
ty valve, having a subjacent slotted 
tube and an upper head working in a 
guide. As the piston rises, the valve is 
carried up until the slotted tube re- 
ceives, through the inlet pipe, H, a sup- 
ply of water, which is then forced up 
through the eduction tube, D, and dis- 
charged. The chamber, A, is thus kept 
always in a condition to receive the 
wat:r that may be left in the tube, D, 
after the flow has ceased from the 
spout. 

I is a leather or flat flexible ring that 
is secured to the valve by a metal ring 
or pin, and which acts, in case of gravel 
or other obstruction settling between 
the valve and its seat, as an auxiliary 
valve, being forced by the pressure of 
the superincumbent water to coverany 
crevice made and to form a watertight 
joint. 

Patented through the Scientific Ame- 
rican Patent Agency, April 28, 1874. 
For further particulars regarding sale 
of patent rights, licenses, etc., address 
the inventor, Mr. John T. Davis, 1,212 
Eleventh street, Southeast, Washing- 
ton, D. C. 





Wire Worms.—These are found in the greatest quanti 
ties in fresh new loam, just brought from the field, and such 
soil, when used for valuable plants, should be carefully ex- 
amined, and the wire worms crushed; their brownish red 
bodies are easily seen. Mr. Tillary writes to the Garden that 
slices of potatoes or lettuce stems will likewise entice them 
where they are numerous. The slices should be placed un- 
der ground, and then frequently examined. He saved a bed 
of seedling gladioluses that were planted in some new loam, 
which, he found afterwards, swarmed with wire worms, by 
placing slices of potatoes and lettuce stalks in the ground af 
ter he found that some of the plants were flagging. 
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THE ROYAL GARDENS AT CASERTA, ITALY. 

Most of our readers are familiar with the chief . features of 
the Italian school of landscape gardening, the broad plateaus, 
the artificial lakes and waterfalls, and especially the formal- 
ity of sbape shown in trimming the edges and rows of trees. 
Of the pleasure grounds attached to the palace of Caserta, 
the country residence of the late King of Naples, we here- 
with publish a view, extracted from The Garden. Our con- 
temporary, in dercribing the scene, says : ‘‘ You enter throngh 
a huge royal palace, which seems admirably suited for ac- 
commodating several regiments of life guards, when the 
scene depicted in the illustration meets the eye—the huge 
cascade facing a distant hill covered with evergreen oak. 
Good as the engraving is, it can give little idea of the enor- 
mous length of these garden waterworks, long and well 
constructed stone reaches of deep clear water, broken here 
and there by falls, which are embellished by a rich display 
of sculpture and statuary. But, before reaching the water- 
works, we have to traverse a very large space by habit called 
a garden, but which is simply a huge expanse of turf, on 
which stands clumps and squares, and avenues of trees. We 
have to approach these closely to see what they are composed 
of, for all are either clipped or mown, or in some way muti- 
lated, till they lose all individual character,and merely form 
irregular walls of vegetation. Under one of the falls, there 
is a vast covered way, with well constructed rocky walks and 
walls, and here the maiden-hair fern grows everywhere as 
freely as meadow grass; it ventures out from the moist and 
shaded grottoes, and creeps into the eyes and ears of the 
spouting sea monsters outside in the sun—the only trace of 
life or Nature near. The distressing effect of all this gradu- 
ally passes away, for one of relief, as the base of the great 
irregular (but also artificial) cascade is reached, till the eye 
dwells happily on the hills around, densely garlanded with 
evergreen oak. All this kind of art comes from allowing the 
space intended for a garden to be converted into an open air 
gallery for the exhibition of architecture, sculpture, etc., 
mostly of a mediocre, and often of a feeble or ridiculous 
character. Let us not, however, delude ourselves into the 
belief that, in creating such scenes, on either a large or small 
scale, we are making a garden. There is at Caserta, how- 

“ever, an example of one phase of real gardening which will 
repay the visit. Itis what is called the English garden, a 
large piece of diversified pleasure ground, with many trees 
allowed to assume their natural development. Towards the 
end of the last century this garden was planted, and with a 
very happy result. The great geometrical district, so to say, 
gives one an idea that the region is not a fertile one; this is 
at once dispelled on entering the English garden. The ce- 
dars, cypresses, and deciduous trees have attained great size 
and beauty, and grow in stately groups, with open spaces be- 
tween, so that their forms may be seen. Here is the first 
camellia ever introduced into Italy, where the plant is now 
so abundantly grown, and whence we get most of our new 
varieties. It ig a specimen of the single red, now in full 
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bloom, and about 20 feet high and 15 feet through. The 
camphor tree is seen in fine health here, in specimens nearly 
50 feet. The garden is enriched by some grand cork trees, 
which may give many visitors a fair idea of what a noble 
tree this oak is when fully developed. The trees are huge 
in stem, picturesque in their branching, and about 80 feet 
high. Some of the scarcer pines attain much perfection 
here, as, for example, the Mexican (p. Monteswma), which is 
60 feet high. 


The Possibilities of Future Discovery. 

A striking illustration of the popular lack of scientific 
reasoning is to be found in an editorial which recently appeared 
in the New York Herald as follows: 

“The wildest imagination is unable to predict the discoveries 
of the future. For all we know, families in the next century 
may pump fuel from the river and illuminate their houses 
with ice and electricity. Iron vessels, properly magnetized, 
may sail through the air like balloons,and a trip to the Rocky 
Mountains may be made in an hour. Perhaps within fifty 
years American grain will be shot into Liverpool and Calcut- 
ta through iron pipes laid under the sea. By means of con 
densed air and cold vapor engines,excursion parties may travel 
along the fioor of the ocean, sailing past ancient wrecks and 
mountains of coral, On land the intelligent farmer may turn 
the soil ofa thousand acres in a day, while his son cuts wood 
with a platinum wire and shells corn'by electricity. The mat- 
ter now contained in a New York daily may be produced ten 
thousand times a minute, on litvle scraps of pasteboard, by 
improved photography, and boys may sell the news of the 
world printed on visiting cards, which their customers will 
read through artificial eyes. Five hundred years hence a 
musician may play a piano in New York connected with in- 
struments in San Francisco, Chicago, Cincinnati, New Orleans 
and other cities, which will be listened to by half a million of 
people. A speech delivered in New York will be heard in- 
stantly in the halls of those cities ; and when fashionable audi- 
ences in San Francisco go to hear some renowned singer, she 
will be performing in New York or Philadelphia. 

In the year 1900 a man may put on his inflated overcoat, 
witha pair of light steering wings fastened to his arms, and 
go to Newark and back in an hour. All the great battles will 
be fought in the air. Patent thunderbolts will be used instead 
of cannon, A boy in Hoboken will goto Canada in the fami- 
ly air carriage to see hissweetheart, and the next day his fa- 
ther will chasten him with a magnetic rebuker because he did 
not return before midnight. The time is coming when the 
Herald will send a reporter to see a man reduce one of the 
Rocky Mountains to powder in half aday. Skillful miners 
will extract gold from quartz as easily as cider is squeezed 
from apples. A compound telescope will be invented on en. 
tirely new principles, so that one may see the planets as dis. 
tinctly as we now see Staten Island. Microscopes will be 
made so powerful that a particle of dust on a gnat’s back will 
appear larger than Pike’s Peak. And marvelous progress will 








be made in psychological and mental sciences. Two men will 
set in baths filled with chemical liquide. One of them may 
be in Denver and the other in Montreal. A pipe filled with 
the same liquid will connect the two vessels, and the fluid will 
be so sensitive that each may know theother’s thoughts. In 
these coming days, our present mode of telegraphing will 
be classed with the wooden ploughs of Egypt, and people will 
look back to steamships and locomotives as we look back 
to sailboats and stage coaches.” 


MEDICAL NOTES, 


Cholera, 

There may come another cholera scare this year; certainly 
there will come one before many years. Some doctors think 
the scare worse than the disease. At any rate, the nervous 
depression produced by reading and hearing alarming stories 
isa well proven semi-cause of death, by diseases which af- 
fect the nervous system, whether alone or conjointly with 
other disorders ; and sometimes light ones are aggravated to 
the bitter end by imaginary fears. Knowing the force of 
this fact, as all experienced people do, it seems a happy thing 
to find an antidote, as far as cholera scares are concerned, in 
the following statement: Dr. Blakiston says,in the london 
Medical Times and Gaeette, that it has been fully proved in 
the Paris hospitals that cholera is not communicable by 
the breath of the patient, or by contact with his body 
during life or after death. Most of the “‘ stiffs,” as they are 
called in technical vulgarity—that is, the subjects of dissec- 
tion—were for many months victims of cholera in Paris,and 
yet no doctor and no student caught the disease. Therefore 
let no timid person have any fear about the infection of air 
or touch, but remember that the germs of cholera have been 
proved to be propagated through the dejecta (voidings in any 
way) which come in contact with water or food, possibly 
with air much breathed, though this is not fully shown. 

Valerian in Diabetes. 

Dr. Bouchard says extract of valerian is a powerful agent 
in diminishing the elimination of urea and waste of tissue 
seen in diabetes. Headds a curious fact, observed in long 
practice among the Indians of Lower California. The war- 
riors, before entering on an expedition, go through a course 
of valerian regimen for a month, to get themselves into a 
fatigue-supporting condition. This fact suggests another, 
concerning the Peruvian Indians, who are able to go with- 
out food for five days, under a burdensome journey, when 
well supplied with the juice of the plant, so extensively 
used in that country, called coca. It seems to us that coca 
and valerian might be used in thickly settled countries as ar- 
ticles of medical nutrition, to ssy nothing of their possible 
value as substitutes for food of the common sort among the 
very poor. 

Poisoning by Hydrate of Chioral, 

In the case of a man who took six drams of chloral to com- 

mit suicide, electricity was first used to induce regular 
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breathing, and then subcutaneous injections of nitrate of 
strychnis to stimulate the heart’s action. Finally the pa- 
tient awoke, quite refreshed, thirty-two hours after swallow- 
ing the chloral. 

A Good Disinfectant, 

A very weak solution of permanganate of potash is an ex- 
cellent disinfectant for light purposes, such as rinsing spit- 
toons, neutralizing the taint of diseased roots, cleansing the 
feet, and keeping the breath from the odor of tobacco smoke. 
Permanganate is not poisonous. 

A Preventive for Lead Poison. 

Any soluble sait of lime (if plaster of Paris or gypsum is 
used, there should be added a little saltpeter or sal ammoniac) 
in the most minute quantity prevents the oxidation of lead 
in contact with water. Therefore it would be well to put a lit- 
tle chalk into wells which have leaden pipes, also in leaden 
beer pipes and other conduits, if people will usethem. Per- 
haps it would be better to dip leaden pipes in a moderate so- 
lution of sulphuric acid (oil of vitriol) before using, and to 
dip the common soldered tin cans for fruit in the same, in 
order to form an insolable coating of sulphate of lead. For, 
all wiseacres to the contrary, every good chemist knows that 
lead is easily oxidized by pure water, and still more eo by 
water containing carbonic acid; and since lead isa cumu- 
lative poison, a very little of it at a time, taken into the sys- 
tem for works, mooths, or years, will be sure to prodace 
some ugly disease, like neuralgia, painter’s colic, hardened 
liver, or paralysis, the frequent foe of the aged. 

Improved: Mustard Poultice. 

The Medical Brief says: In making a mustard plaster,use 
no water, but mix the mustard with white of egg, and the 
result will be a plaster which will draw perfectly, bat will 
not produce a blister, no matter how long it is allowed to re- 
main. 

Anesthesia. 

At Bellevue Hospital, bromide of potassium, 30 grains pre- 
vious to administering sulphuric ether and the same dose as 
geon as the pstient can swallow after the administration, is 
now regularly resorted to, The effect is to prevent the vom- 
iting which so commonly follows the use of ether. 





THE CONVENTION OF THE CIVIL ENGINEERS. 


The aixth annual convention of the American Society of 
Civil Eogineers was recently held in Tammany Hall in this 
city. About 100 delegates appeared, representing the prin- 
cipal cities in the country. Colonel Julius W. Adams, Presi- 
dent of the society, presided; and in the course of the pro- 
ceediags, » me«orial was adopted urging upon Congress the 
necessity and importance of a series of complete tests of 
Amer'can iron and steel. We give below abstracts of the 


papers reed, 
Captain James B. Eads said that 


UPRIGHT ARCHED BRIDGES 


can be more economically constructed for railroad purposes 
than is possible with the suspension system, no matter what 
the length of span may be. He said that it is entirely prac- 
ticable to brace the upright arch more effectually, and with 
equal, if not greater, economy,than is possible by any known 
method of stiffening suspension bridges. By any method of 
girder construction hitherto known,it is impossible to span a 
clear opening of 500 feet with less than three times the dead 
weight of the arch in the proposed system, with equal 
strength of girder and with the same material and allowable 
strain. 

Ihe objection to the combination of wood and iron in 
bridge construction, owing to the difficulty of repairing the 
bridge, does not exist in this method. In all others, the 
wood is either under tension or compression, and therefore 
difficalt to be removed without endangering the stability of 
that arch, or of any other one of the series; for it is plain 
that,if any temporary weight were placed on the floor which 
would equal the weight uf the cords to be removed, the equi- 
librium of the whole series would be undisturbed by their 
removal so long as the whole bridge remained unloaded. In 
repairing, it would never be necessary, however, to remove 
any one cord entire at once, but only to replace such pieces 
as were found defective. 

Mr. Francis Collingwood read a paper on the 


ANCHORAGE OF THE EAST RIVER BRIDGE. 


The front face of the Brooklyn anchorage is 930 feet back 
from the center of the tower. The length of the baseis 132 
feet,and extreme width, 119 feet 4inches. It consists of a 
timber platform of three feet thickness, thoroughly bolted. 
Below this platform are bearers, placed longitudinally with 
about nine feet spaves,the bottom of these being at the level 
of high tide in the Hast River. The extreme size of the ex- 
cavation at the bottom was 122 feet 4 inches wide at the 
rear, 112 feet and 4 inches at the front, and 135 feet long 


This space had to be excavated entirely to a uniform level | great 


before the foundation could be started; and the problem 
was to so support the banks as to effectually prevent damage 
to surrounding property, and at the eame time not have the 
bracing interfere with the free movements of workmen, or 
with lowering or placing the timber and stone in position, 

All materials for the anchorage had to be brought 1,000 
feet through crowded streets from the dock at the river,and 
it was also desirable to transport the same from the excava- 
tion to the yard at the pier for storage. 

The form of the masonry throughout is in plan the same 
as that of the foundation, the stone work being set back 18 
inches ell around from the edge of the platform. Thereare 
a series of offsete at the bottom, but its general form in ele- 
vation is that of a truncated pyramid with sides battering 
above ground half an inch per foot rise The top of the ma- 





tion of 89 feet at front, and 85 feet 9 inches in the rear. The 
front portion is divided into three parts. The central of 
these will support and contain the two central anchor chains. 
Between this and the two exterior walls are spaces arched 
over to support the roadway above. Sinse diagonal braces 
could be used, this determined the use of two lines of through 
longitudinal bracing and six lines of through transverse 
bracing. At the intersections of the main lines, square tim- 
ber piles were driven, before the excavation was begun, to a 
depth of about three feet below tide. The excavation was 
then started at the highest point, and the first stringer, etc., 
putin. After this was well under way, the second range of 
sheeting was started on the opposite side and ends, and be- 
fore the pressure had become severe the braces between the 
heads of the piles were put inin each direction. In this way 
the work was carried down progressively, the excavation in 
the central portion being in every case the last removed. 


THE EXCAVATION. 


In driving the lowest range of sheeting, great difficulty was 
found in penetrating the fine, compacted sand below the wa- 
ter line. After trying several devices, it was decided to use 
a water jet. For this purpose a small rubber hose was pro- 
vided, having a three quarter inch jet from pipe four feet long 
for a nozzle. This was attached to the city works, and by its 
use the planks were forced down very readily. Six inches 
below tide was the average depth driven. To overcome the 
last two feet of the excavation, it was necessary to pump the 
water out of the pit; and the question arose as to the size 
of pump required. Tosolve the question appropriately the 
following experiment was tried: A piece of 18 inch sewer 
pipe was set down into the eand at the bottom of the pit. The 
sand was then removed from the interior and the water bailed 
out. The time and depth below and top was then noted, and 
when nearly filled the time wasagain noted, together with 
the increasein hight, The average head under which the 
water entered did not exceed six inches, and it was thought 
that this would probably be as great as it could ever be 
around the sheeting, and, taking the relative perimeter of the 
two asa basis, to be pumped about 80 gallons per minute. 
At atime afterwards, when the pump was in regular working, 
the amount discharged was found to be 60 gallons per min- 
ute, This methcd would no doubt be safe in similar cases 
where no springs in the bottom were to be apprehended. The 
maximum pressure upon the sand underneath, caused by the 
complete structure, will be about 4 tuns per square foot. 
The only remaining point of interest was the method tak- 
en to lower the four anchor plates into the pit. These were 
massive castings, 174 feet by 16 feet and 23 feet deep (over 
all), and weighing 53 tans each. For this purpose, an 
excavation 20 feet wide, with slope of two to one, was made 
in the rear, and a hole cut through the sheeting. In this tim- 
ber ways were laid, and two sticks were also bolted to each 
of the plates, for sliding pieces. They were then lowered by 
tackle without trouble. 
Abstracts of several other interesting papers will be given 
in our next. 

Metallic Bedsteads. 
The works of Mr. 8. B. Whitfield are situated in Watery 
lane, in the Coventry road, Birmingham, Eng. They are 
called the Gladstone works, and occupy about 3,000 square 
yards, of irregular parallelogram, and are built on three of 
the sides. 
First, we go into the cutting shop. Here the angle iron, 
round irons,and rods are cut into the lengths required for the 
parts of the bedstand. As many as 200 or 300 different lengths 
are required for the various parte, The rods are brought 
in bundles, and are cut by a machine worked by steam, as 
many as five rods being cut by one movement of the cutting 
press. These are for scrolls and other ornamental parts of 
the bedsteads. When the angle rods have been cut, they 
are then stamped straight by hand-worked presses, They 
are next passed to lads by whom they are studded, and 
on these studs the laths are put when the bedstead is made 
up. All these processes are executed with great precision, 
as all the parts of the same kind of bedstead are interchange- 
able, and the greatest exactitude is required in every part of 
the work. 

From the cutting shop we pass to one of the galleries, of 
which there are two overlooking the casting shop. In the 
first gallery the rode, having been cut and studded, are 
brought to be bent into the various forms required by the 
pattern. This process is exceedingly simple. The pattern 
for the scroll or other design is placed ina vice and the rods 
are placed around it, the fron lengths used being either 
plain or bended, according to the design. In this gallery the 
iron is bent into shape for the bands or the bottoms of the 
bedsteads. In every case the work has to be done with 
nicety, as every one must correspond with the rods 
with which they are to match. This department is very 
properly named the bending gallery, and every visitor wil! 
be struck with the beauty of many of the curves produced, 
and the elegance of many of the designs and patterns. 

After having been bent, the various parts of the head and 
foot are taken into the casting shop, which is, of course, on 
the ground floor. These are placed on a frame, and the end 
of each of the parts is placed ina chill; in some elaborate 
patterns more than twenty chiJls are used. Into these chills 
is poured the molten metal, and frem the pattern cast in 
them is produced the flowers, knobs, and ether ornaments 
which are seen at the various points of jointure. As soon 
a6 this process has been performed, we have a head or foot, 
as the case may be, completely produced. Thisis the method 
of casting all the parts together, the invention of which pro- 








is poured in, the chills are opened, and the work is ready fo 
chipping. This process is done by hand, and by it the cast- 
ing is cleaned of all superfluous bits, and thus made ready 
for the next operation. In this part of the premises all the 
casting is done. The sockets,into which the dovetails and 
ends of the angleiron are placed, are cast on the corners of 
the posts. This is done while the parts are still in the frame. 
The furnace is funnel-shaped in the inside, and is charged 
with coke and pig iron in the proper proportions, and the 
metal is taken from it in pots and carried to the various 
parts required by the casters. The castiog finished, and the 
work chipped of the bits of metal which are left by the cast- 
ing, it is ready for japanning and painting. 

Before passing to this part of the works, we visited the 
stock room. This is not so called from its containing the 
stock in the ordinary name, but in a technical sense. A 
stock in a bedstead manufactory is a die or pattern, for pro- 
ducing the oroaments for the tops of the pillars and other 
parts of the bedstead. In fact a chill may also be called a 
stock, as both are patterns and dies by which the ornamental 
parts are produced, 

In the top gallery, folders, chairs, and cabinet bedsteads 
are made. Here we saw some which would either serve for 
a chair, a sofa, ora bed. Asa chair, you can, by adjusting 
a smal] check, obtain any inclination you wish. By a very 
simple arrangement,you can unfold it and make ii into a bed. 
Having used it, it can be folded up into so small a space, and 
is withal so light and portable, that a not very etrong man 
could carry his chairand bed about with him wherever he 
pleased. 

PAINTING AND JAPANNING PROCESS. 

We now pass into the japanning and paiuting. This 
work is carried on in separate shops, each mode of decora- 
tion requiring stoves of a different temperature. The com- 
mon, or black japanning, is done on the ground floor. The 
bedsteads are taken from the casting shop, and then covered 
with a coating of black japan and placed in large stoves, or 
tather heated iron rooms, where they are subjected to a 
temperature of 250°. In the second or upper room, a better 
kind of work is done, aud a green, a maroon, and other 


colors are employed. In this work the heat required for 


fixing purposes is s.ill very intense, but much less so than 
for black japanning. In the top room the more artistic paint 

ing and ornamentation is done, and a still lesser temperature 
is required, often not exceeding 100°. This is a very pretty 
process. The designs in metal are made on slips of paper, 
which are fastened on the scroll, or pillar, or rail, to be orna- 
mented. The pattern is then washed, and the paper comes 
off, leaving the design in gold and colors on the bedstead. 
The ornamentation is in gold and colors, and some of the 
designs are very beautiful and elaborate. Some of the work 
is decorated by hand. After the painting,the parts are placed 
in the oven to fix the colors. 

From the painting and japanning rooms, the articles, now 
finished, are taken to the wrapping rooms. The bes! goods 
are wrapped in paper, the bead and the sides and laths being 
made into different parcels. The inferior work is only partly 
prepared, and then banded up with straw, and sent away to 
various destinations. The more delicate work is packed 
in skeleton cases. Every bedstead is put together and 
tested before it leaves the works. 

One very careful kind of work is stamping the holes in the 
laths for making the iron racking. These are fiat slips of 
iron cast to the required length. The hole at one end is 
stamped out by a hand press. In stamping the hole at the 
other end great accuracy is required, and 1t has to be done 
by gage. If this were not most carefally executed, the re- 
sult would be that the latter would not fall into the 
studs on the sides or angle irons. They invariably do so, 
however, so nice is the adjustment of the parts. This done, 
the stud has orly to be screwed down, and the bed is made, 
no keys being used in putting up metallic bedsteads. 

From the wrapping rooms we passed to the fitting shop, 
in which also : ll the stocks and chills are made. Thisis one 
of the most important departments of the works. Here the 
design for the pattern of a stock is made in wax, then the 
model is taken in plaster of Paris, and from this the stocks 
are made. The utmost care is required in planing, turning, 
and cutting the various parts of a stock; for unless every- 
thing is made to fit and work into the nicest exactitude, the 
stocks will not close on the ends of the different parts which 
are to be joined together by casting. It is in this shop, in 
fact, that the bedstead is made. The various parts of a head 
or foot are placed on a frame, and then the stocks are tried, 
and every defect removed, until each one isin perfect work- 
ing order. Here also are made the molds in which are cast 
the dovetail joints for the corners. In this room the nick in 
the top of the studs is cut, and the machine employed in this 
work acts with such facility and ease that the work is done 
by « girl. 

TREATMENT OF BRASS FOR BEDSTEAD WORK. 

Up to this time we have been engaged with the manufac- 
ture of iron bedsteads; we now turn to brass work, which 
is a distinct part of the trade. It is most interesting to wit- 
ness the various processes through which this work passes. 
The framework of the bedstead is of iron, and the pillars, 
tubes, rails, and other parts are covered with a braes casing 
of not more than 1-64 inches in thickness. Some of the or- 
naments of the brass work are exceedingly elaborate and 
beautiful. A preceding writer has somewhat minutely de- 


says: “Entering the yard from Watery Lane, we find, in 
an open shed facing us,"one stage in the manipulation of or 
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pamental brass work. A number of finely formed vases o 
excellent design bave just been delivered from the bras 
foundery. They are, however, the reverse of sightly being 
of a dull, spotty, copper color. The workman has a num- 
ber of bundles of them strung on wire, and is treating them 
toa series of baths of diluted aquafortis. The vases are 
first immersed in a weak solution, which removes earthy 
matter and the outer skin. They are then moved toa stronger 
solution, in which the liquid, while the brass is in the bath, 
bubbles violently, giving off a strong vapor of sulphuric 
acid gas: it is then moved to the third batb, and, after a few 
alteroate plunges,is ready for drying, a wonderful trans- 
formation having taken place during the process, the final 
dip giving the article a beautiful but evanescent color. The 
precipitate in these baths is copperas, which is readily sala- 
ble. Following the vases we have been referring to, we find 
that they are thoroughly dried in heated sawdust, when they 
are ready for the burnisher. 


BRASS BURNISHING. 

While the vases are being dried, we notice that some boys 
are very deftly filing the edges of brass castings, and learn 
that hundreds of boys are engaged at this work in Birming- 
bam. One of the vases having been thoroughly dried is 
passed to the burnisher, who rapidly enbances its beauty 
greatly, by burnishing the shields and other projecting parts 
of the ornaments. His appliances are his burnishing tool, a 
Chartley Forest stone upon which to polish it, a solution of 
soda to keep his hands free from grease, and gall in which to 
dip the tool and help its slipping action. Gallis a very valua. 
ble commodity in Birmingham. From the burnisher the 
work is conveyed to the lacquering room. This part of the 
work is done very neatly and effectively by women, and is 
necessary, a8 may be known, to the preservation of the 
color of the metal and to the preservation of the surface 
indeed. Quick drying is essential here as in the paint- 
ing room ; and to provide this, the room is furnished with 
large fiat-topped stoves, heated by gas, which obviates the 
smoke and dust that would be produced by stoves heated 
by coal. Brass tubes are lacquered upon an iron tube 
through which a jet of steam is passed. Any depth of tint 
can be given to the lacquer, but whether deep or light all 
brass work receives a number of coats. In this room we 
noticed a variety of brass bedsteads of very charming designs 
in twisted, taper, and plain pillars, with ornaments of great 
beauty.” 

About 200 people are employed by Mr. Whitfield in all 
the departments of the trade, and from his works bedsteads 
of every form and pattern, and of widely different prices,are 
sent to all parts of Great Britain, The works are admirably 
arranged, and every care has been taken for the comfort and 
convenience of the work people. The ventilation is admira- 
ble; the shops are large, lofty, and airy.—Jron. 

A New Comet, 

The inhabitants of this part of the world are likely, before 
long, to enjoy the evening entertainment ofa brilliant comet, 
which is now barely visible in the western sky ; but it is ap 
proaching the earth and sun with great velocity, and will 
soon be a conspicuous object in the heavens. This comet 
was first seen on the 17th of April, at Marseilles, France. It 
was discovered here June 8th, by Professor Lewis Swift, of 
Rochester, N. Y., who gives the following particulars: 

“It is approaching both the sun and the earth with a con- 
stantly accelerated velocity, arriving at perihelion (nearest 
the sun) and perigee (nearest the earth) about the ist of Au 
gust. I see nothing, therefore, to prevent its being a very 
~ conspicuous and beautiful object in the western sky during 
the mouths of July and August. It is now situated, at 1 








o’clock in the morning, directly beneath the polar star, and 
about twenty-five degrees from it, and is just visible to the 
naked eye. With an opera glass it can be easily seen as a 
hazy nebulous mass, with a bright point a little to one side. 
Through my telesccpe of four and one half inches aperture, 
six feet focus, it presents a, tail filling the whole field, with a 
low power of thirty-eix. So directly toward us is it moving 
it seems almost to stand still, its slight deviation from it 
giving an apparent motion toward 4 Urse Majoris. It is 
now visible all night, but will soon be so only in the early 
hours of evening, setting in the northwest. 

If at the time of its nearest approach to the earth the moon 
should be absent, we may expect, from present indications, 
to be treated with a cometary display which may rival the 
transit of Venus in popular as well as in selentific interest. 
The comet will be brightest 6h the evéning of August 8, 


being then 245 times as bright as at the time of discovery, 
while now it is only 54 times as bright ; and as the moon will 
be absent, it will be subjected to spectroscopic analysis under 
circumstances more favorable than may occur agein in many 
years. It will then be about 5° from Denabola, the brightest 
atar in Leo.” 

To assist those of our readers who are not versed in astro- 
nomy to find the comet, we give a diagram showing the seven 
bright stars forming what is commonly known as the Dip- 
per, from which the observer will carry imaginary lines down 
to three smaller stars below the Dipper, thence obliquely to 
the right, where the comet will be found. Just at present a 
spyglass or an opera glass will be needed to assist the vision ; 
but in a few days the comet's tail will stand out clearly, and 
& special search will be unnecessary. 


Three Thousand Five Hundred Miles by Railway J 


The new route between San Francisco and New York is 
thus composed : . 








Miles. 
Central Pacific—San Francisco to Ogden. .............- 878 
Union Pacific—Ogden to Kearney. ................25+ 835 

Burlington & Missouri River, in Neb.—Kearney to 
ee EE Tee ete te ree 40 
St. Joseph & Denver City—Hastings to St. Joseph...... 226 
Hannibal & St. Joseph—St. Joseph to Hannibal........ 206 
RE OR I CLS tb cee otes oe oh o4 soe tenp te 25 
Chicago & Alton—Louisiana to Chicago................ 275 
Michigan Central—Chicago to Detroit................. 284 
Great Western—Detroit to Suspension Bridge......... 230 
New York Central—Suspension Bridge to New York..... 447 
Aosonn the Contiment...i.....ccccccccsscccoscde 3,446 

TO BOSTON. 

San Francisco to Chicago. ..........0.cscceee soocees 2,485 
ee MN 3280 dso dean nae ccdecagines genset 818 
PE Se Cs 35 Soa cn eres ss <b sechacesrseand 201 
8,504 








THE cheapest articles of which we have lately heard are 
alligators. A correspondent from the South says that you can 
buy them five feet long at Perry, Ga., for one dollar a piece. 


Atuminvum Siiver.—The following alloy is distinguished 
by its beautiful color, ani takes a high polish: Copper 70 
nickel 28, aluminum 7, total 100. 


Beceut American and foreign Latents. 











Device for Registering the Slipping of Locomotive Wheels. 

James W. Boyle, of New Texas, Pa.—This invention consi«ts of a couple 
of wheels or disks independent of each other, driven synchronously, one 
by the track axle and the other by the driving wheel axle. They are arran 
ged with a cam and ratchet mechanism, so contrived that, in case the 
driving wheel siips,and thus turns one of said pulleys faster than the 
other, the paw! mechanism will be caused to more the recording appara 
tures one degree for each turn of one wheel more tnan the other. and thu 
record the slip. 


Improved Wheel er Vebicies. 

Michael Mickelson, Ashiand, Oregon.—By this device, a tire may be 
tightened without removing it from the wheel. The invention constets in 
the pieces or caps in combination with the tongue and socket blocks 
formed apon the ends of s cut tire, and with the wedge or Key that draws 
said ends together. 

Improved Grading Scraper. 

Jonathan C. Smith, South Solon, Obio.—This invention consists of a 
road, ditch, or grading scraper, having the front portion, which carries the 
blade, jointed to the bedy portion, and provided with springs and pushers 
adapted to tilt the blade down so as to run into the ground when the scra- 
per is drawn along the surface. Latches and levelers are combined with 
the said jointed front part and the handles, to turn the blade upward to run 
out of the grouod when a load bas been obtained by pressing the handle 
downward. Cams throw the latches into connection with the levers so 
that the blade may be turned up when the handles are pressed down. The 
handles pase down below the spring catches, to be fastened to the body by 
the latter to raise the rear end to dump the scraper by causing it to ro 
over on the front end. 


Improved Boiler Flue Cleaner. 

John Dykeman, Green Island, N. Y.—This invention consists in the com 
bination of three toothed rollers, whether made solid or of toothed disks 
springs, and levers with each other, and a box for cleaning the outer sur- 
face of flues; and in the combination of a loose amm and a set screw wiih a 
box that supports the toothed rollers, the springs, and the levers, to adapt 
the machine to be attached to the tool rest of a lathe. In using the ma 
chine, the levers and roller are turned beck, and the fiue to be cleaned is 
placed upon the rollers, and its end is secured to the chuck of the lathe 
The roller and levers are then turned down upon the flue, the necessary 
pressure is applied by the weight or spring, the lathe te set in motion, and 
the machine is fed forward with the feed screw, cleaning the fiue thor 
oughly. 

Improved Spring Brace. 

Sidney T. Brace, Marshall, Mo.—The brace is connected to the carriage 
body adjustably, by means of a slotted or grooved plate. The front half 
of this plate is bent downward to aecommodate the pin above it. Thus 
the bottom and top of the front spring being both fastened to a common 
point behind, whatever depresses the body of the vehicle similariy de 
presses the free end of an inflexible bar, which cannot go forward so as to 
enforce a perpendicular motion of the carriage body. The bars being fas- 
tened to the springs at the top and bottom ifn front, and to each other a 
the center, no force can project the eprings, either front or rear. 


Improved Mevable Head Light. 

Horatio G. Angle, Chicago, Lll.—By suitable construction, as the truck 
of the locomotive turos in passing around a curve, the head light is also 
turned, so that the stream of light may always be thrown upon the track. 
The light from the lamp mey also be thrown more or less from a straight 
line to adapt it to the curvatures of the road. 


Improved Kettle Scraper. 





Improved Watch Escapement. 

George H. Knupp, Wapakonetta. O., astignor to himself and Harvey 
Brokaw, same place.—To prevent overbacking, the notched end of an es- 
cape lever with curved arms is so arranged as to guide the pin of a balance 
wheel back into a notch when the trouble occurs. 

Improved Children’s Carriage. 

AC spring is attached to the front axle, and extends back over the hind 
axle, to which it is also attached, and then eprings by a large curve around 
the body, which is suspended from it. The body of carriage is provided 
with a portion which may be made to serve both as a dash and a table. 


Improved Heof Trimmer. 

Frederick R. Sutton and William G. Sutton, Wellington, Ill.—This in- 
vention consists of a pair of side bars pivoted to a toe piece, and connect- 
ed, at the heel, by a right and left screw, constituting a frame, to be 
clamped upon the hoof by screwing the side pieces against it. Ou the frame 
isa cutter fixed In slots in the aforesaid side pieces, and provided with « 
cranked screw for forcing it up to the toe piece, to shave off the bottom of 
the hoof. At the toe is a gage, to reguiate the amount to be shaved off, 
and on one of the side clamping pieces is a contrivance for quickly releas- 
ing the clamping frame from the hoof in case the horse becomes restive: 


Improved Cross Cut Sawing Machine. 

David R. Carter, Rockport, Ky.,and Thomas H. Carter, Bremen, Ky.— 
This invention relates to a mechanical contrivance whereby & cross-cut 
saw may be operated by hand mechanism to so much advantage that one 
man may be made to do the work of six, the whole device weighing but 
about one hundred pounds, and being conveniently portable to the tim- 
ber. 

Improved Carriage Deor. 

oF. Herman Jury, New York city.—This is a door pull bandle and a holder 
for the sash-hold‘ng strap, combined fn one device, and so arranged that 
both purposes are subserved by the one device better than by the separate 
devices as commonly arranged. The invention also consists of a novel con- 
trivance of the device for connecting the strap holder, which holds the 
sash-holding straps up out of the way of the door when it closes to said 
strap. 

Improved Feeder fer Grinding) |Mill. 

John Phillips and John E. Bradford, Scranton, Pa.—This invention con- 
sists of a hopper of two or more compartments, and a feed shoe, with a 
special compartment and regulating gate for each compartment of the 
hopper, all so arranged that two or more different kinds of grain, meal, or 
other material may be fed separately from different compartments into 
the stones at the same time. The object isto mix different kinds of grain 
substances more regularly and with less labor than they can be in the or- 
dinary way of first mixing them and then feeding them together. 


Impreved Mowing Machine. 

Frank H. Bryan, Troy, N. ¥.—This machine may be reversed at each end 
of the field for cutting furward and backward along one side, for side hills 
and other places where it is not convenient to go sround the field. It is 
also designed to eflect the changes merely by turning the horses and the 
truck around without requiring the manipulation of any part by hand, ex- 
cept the raising of a catch pin. 

Improved Level. 

Dr. John Thornley, Charlottesville, Va.—This invention relates to an 
mprovement in the claes of levels provided with a hinged base bar for in- 
dicating different grades by the adjustment or angle to the body of the level 
proper. The improvement consists in arranging the block or prop piece 
to slide between the hinged bar and an inclined plane formed on the base 
of the level, so that the bar will be adjusted at an angle to the base corres- 
ponding to the distance it moves over the inclined plane. Means are pro- 
vided for clamping the sliding block at any desired point, and the base is 
graduated to indicate the grade. The block is also connected with the 
base and hinged bar by 4 screw and dovetailed groove. 

Improved Grave Mound. 

Joseph BR. Abrams, Greenville, Ala.—This invention relates to means 
whereby the deme of « grave mound is sdapted to graves of different 
lengths and sizes by fitting thereto successively increasing elliptical 
pieces. 

Improved Cheese Mill. 

Abraham C. Brinser, Middletown, Pa.—This invention consists in s cheese 
mill in whieb are combined a vessel having s partially perforated bottom 
and retary grinder, whereby cheese or smearcase may be ground and deli- 
vered free of lumps and in a uniformly granulated cendition 





8 1 A. Potter, Emaline Potter, and John Potter, Fowler, [)1.—This is 
a ecraper plate with a round or otherwise shaped rear handle at one side 
and a pocket guard for the fingers at the other side. 


Improved Apparatus for Making Torpede Envelopes. 
Mahlon Chichester, Shelter Island, N. ¥.—The paper bags for torpedoes 
have been made, one at a time, with the ald of a piece of board having 
holes anda hand pin. The present invention consists tn an improved appa- 
ratus whereby a number of begs are simultaneous)y made, the paper being 
cut with one motion, and pressed into the holes by another motion, for any 
desired number. 


Improved Fare Bex. 

Joseph J. White, New Lisbon, N. J., assignor to himself and Howard 
White, Tu'lytown, Pa.—This invention relates to apparatus for collecting 
parsenger fares 02 rail cars, and consists of a cash box supported from the 
waist or shoulders of the conductor, to which is attached a fiexibie tube, 
having at its end a hand piece or receiving box containing aa endless car 
rier, which is arranged on pulleys, so as to be moved, by means of a ratche 
and paw! operated by a spring lever, by the conductor. The tor car- 
ries a hand piece to his hand, and, by virtue of the flexible tube and belt, 
he is enabled to pass it round among the passengers to receive the fares. 


Improved Furnace for the Manufacture of Iron and Steel, 

Edgar Peckham, Antwerp, N. ¥.—Thisisa new method and apparatus 
for manufacturing steel blooms directly from the ore. It consists in the 
furnace patented by the same inventor, June 2%, 1878, improved so that it 
has two series of ore chambers instead of oe, 60 as to treat the ore at dif 
ferent degrees of temperature to remove sulphur and phosphorus, and se 
that one series may serve for a flue to heat the ore in the other series when 
the coal is impure. 





Improved Hatchet. 

Guilford Norton, South Boston, Mars —This ts a combined claw hammer 
and hatchet. The bit has projecting threaded studs, by which it is con- 
nected with the hammer portion, so that, when worn out, it may be re 
moved and a new one substituted. 


Impreved Felding Desk. 

David H. Pierson, Fort Rice, Dak. Ter.—This desk is made in sections 
which sre hinged together and s» arranged that they fold together and 
form s compact body, resembling in shape and proportion an ordinary field 
desk. 








NEW BOOKS AND PUBLICATIONS, 

A TREATISE ON BRACING, with its Application to Bridges 
and Other Structures of Wood or Iron. By Robert Henry 
Bow, Civil Engineer. With 156 Lithographed Illustra- 
tions. Price $1.50. New York: D. Van Nostrand, 28 Mur- 
ray and 27 Warren streets. 

Thisis an excellent and very explanatory book on the whole question of 
arranging the parte of any construction so that they shall be as little as 
possible affected by variation in the etrains to which the erection is eub- 
jected. Asa matter of course, the building of bridges is very extensively 
treated, and the ekamples explained and illustrated show that the author 
ia a writer of considerable knowledge and very varied experience. 


Tue INTERNATIONAL OR METRIC SysT=EM OF WEIGHTS AND 
Measures. By J. Pickering Putnam. Price 50 cents. 
New York: Hurd & Houghton, 18 Astor Place. 

A very able resume of the recent progress of the metric system in popular 
favor. Although many of the arguments used by the advocates of the 
method are well known, and are generally d d irrefr bie, they will 
bear repeating till the world has adopted this most simple and rations! 
arrangement of weights, measures, and coinage, which, it must be now 
everywhere admitted, is only a question of time. 


Tae Keystone Bripek Company’s ILLUSTRATED ALBUM, 
embracing Iron Bridges, Roofs, Columns, Chord Links, 
and Shapes, with a Description of Long Span Bridges 
Quality of Materials, and Principles of Construction 
hey vay, Philadelphia, and st. Louis: Keystone 
Bridge Company. 

An elegantly printed and {llustrated volume, which contains not only 
full and interesting description of the large means and business operations of 
the extensive firm who issues {t, but also much explanatory and statistica 
information, formulas, etc., of great value to the engineering profession 








te whose notice we cordially commend it. 
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«Business and Bersoual 


Pe Chars for tnurtion under Ss head ts $1. Un, ts wenn 





Wanted—A reliable manufact firm to 
introduce and mepufacture an improved lathe chuck. 
Patent for sale or disposed of on royalty. Address Fred. 
Van Fleet, Ithaca, N. Y. 

For Small sizes of Screw Cutting Engine 
Lathes and Drill Lathes, address Star Tool_Co., vi- 
ae R.L 

A thorough Machinist and Draughtsman, 
an exnerienced foreman, desires aupagment. Address 
A. BR. Wilson, Ludington, Mich. 

Speed Counter, to carry in vest pocket. 
Every mechanic should bave one. By mali, $2.10. Dis- 
count by the dozen. Samuel Harris, 119 West Washing- 
ton St., Chicago, Ill. 

Ice Machines.—Are there any machines 
made in thie coun .ry which will manafacture Ice in 
quantity to suit one or two families? Aud if sach arti- 
cles are in market, where can I getone? A. H. McClin- 
tock, Wilkes Barre, Pa. 

Iron Castings, froa1 100 to 4,000 Ibs., made 
at alow figure. Address Box 117, Saugerties, N. YY. 

Varnish Maker Wanted—<Address, with re- 
ference, Jobn 8. Holmes, Philadelphia P. O. 

Windmill Makers, send circulars to Box 
3062, P. O., Cincinnati, Ohio. 

Clapb -ard Planer,used slightly, 8.A.Wood’s, 
for sale, $550. S.C. Forsaith & Co. Manchester, N.H. 

Bone Mill Makers will please send their 
addrees to Willis Passmore, Fairville, Chester Co., Pa. 

“Old Reliable” Drill Chucks, $3, $5, $7. 
Anderson Brothers, Peekski!1, N. Y. 

For Sale—25 Horse Locomotive Boiler, run 
3 months. J. H. Baidwin, Meriden, Conn. 

A practical mechanic in wood and metal, 
with gentus and judgment, desires eraployment, tempo- 
rarily or permanently ; wood preferred. Address M. J., 
** Worla” O™ce, New York city. 

Vertical Tubular Boilers, all sizes. Send 
for reduewd price list to Lovegrove & Co., Phila., Pa. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 24 Marray St.. New York. 

Sure cure for Slippiog Belts—Sutton’s pat- 
ent Palley Cover is warranted to do double the work 
before the belt will si'p. See Sci. Am. June 2st, 1878, 
P..589. Circulars free. J. W. Sutton, % Liberty St., N.Y. 

Stencil Dies & Steel Stamps, all sizes. Cata- 
logue and samples free. E. M. Dougias’ Brattleboro’, Vt. 

For Sale or Exchange—A first class Gear 
Cutter with Brown & Sharpe's Index plate. Also a Bolt 
Cutter; will cut dDolts to % in. Wanted in exchange, 
Crank Plasers. George Barnes & Cv., Syracuse, N.Y. 

Makers Woodenware Machinery, send cir- 
culars to ?.0., Lock Box 630, New Orieans. 

Models made to order. H.B.Morris,Ithaca,N.Y. 

Linseed Oil Presses and Machinery for 
Sale. Mferfect order. Very cheap. Wright & Lawther, 
Chicago, ill. 

ic Lauterns for Public Exhibitions. 
Profitable Business, requiring small capital. Catalogues 
free. MeAllister, 49 Naseau St., New York. 

Nickel Plating—Pure Salts and Anodes of 
all Sizes on hand; Polisning Powders also for sale by 
L. &J. W. Feuchtwanger. 180 Fulton 8&t., New York. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co., Pittsburgh, Pa. 

Forges—{Fan Blast), Portable and Station- 
ary. Keystore Portable Forge Co., PhiladelpPia, Pa, 

Silicates of Soda, Soluble or Water Glass 
manofactared by us in all quantities for Paint, Artifi- 
cial Stone, Cements and Soap. L.& J. W. Feuchtwan- 
ger, 180 Fulton St., New York. 

Boilers and Engines, Gocond. Hand, Egbert 
P. Wateon, 42 Clif &t,, New York. 


Mills & Moskinery for m’f’g Flour, Paint, 
Printing Ick,Drags,@c. John Ross, Willamsburgh,N.Y. 

L, & J. W. Feuchtwanger, Chemists & Drug 
ang Miners] Importers, 180 Fuiton 8t.,N. Y., manafac- 
turers of Silicates of Soda and Potash, Soluble Glass, 
e@cc.; Hydrofiaoric Acid for Etching on Glass; Nickel 
Saltese and Anodes for Plating. 

For the very best Babbitt Metals, send to 
Coosrd & Murray, Iron and Brass Founders, 30th and 
Chestnat Sts., Phiiadelpbia, Pa. Circulars froe. 

Taft's Portable Baths. Address Portable 
Bath Co., 15 South Street, New York city. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tully & Wilde, 20 Platt St., N.Y, 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mase. 

The “Scientific American” Office, New Xoek. 
is fitted with the Ministure Electric T Telegraph. 
touching little battons on the desxs of the cml 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price #i. F.C. Beach & Co., 268 Broadway, New York, 
Makers. Send for free illustrated ,Catalogue. 

All Fruit-can Tools,b erracute,Bridgeton,N.J. 

Brown’s Coal & Contractor’s Ap- 
peratus for hoisting and conveying materials by tron 
cable. W. D. anions & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular, 

Lathes, Planers, Drills, Milling and Index 
Machines. "Geo. 8. Lincoln & Co., Hartford, Conn, 

For Solid Weengh t-iron Beams, etc., see ad- 
vertisemeat. Address Union Iron Milis, Pittsburgh, Pa., 
for lithograph, etc. 

Hydraulic Presses and Jacks, new an sec- 
ond band. E. Lyon, 470 Grand Street, New York. 

Peck’s Patent Drep Press. For circulars, 
address Milo, Peck & Co., New Haven, Coon 

Smail Tools and Gear Wheels for Models, 
List free, Goodnow & Wightman,23( ornh).., Boston,Ms 

The French Files of Limet & Co. are pro- 
nounced saperior to all other brands by «all who use 
them. Decided excellence and moderste cost have made 
these goods popular. Homer Foot & Co., Bole Agents 
for America, #@ Platt Street, New hi tailed 

ng. Wrecking, Pumpi 
Irrigating Machinery, for sule or Loe. = odvertioo. 
ment. Andrew's Patent, inside page, 

Pn oa Boult’s Panelis , Mr , and Dove- 

ular ead sample of work. 

aaa Cc. soupy Co. pening Creek, Mich.. Box 227. 

Automatic Wire Whe. conveys Coal 
Jre, &., without Trestie ot # Dey bibl 2 

A. F.. Havens Vactostem, Re 
sels, an? Dweilings ~ dg ‘ee dasa, New 

Beet Philadal Oak Bel Monitor 

Stitehed. C. W. . Manufacturer, 01 & 98 Cherry 

St., Philadeliphis, Is: ‘Bera tor circular 








Srientific American. 


Fire Engines—Philadelphis Hydrau-| F 


Bone Mills and Portable Grist Mills.—Send 
for Catalogue to Tally & Wilde, 20 Platt St., New York. 
Temples & Oilcans. Draper, Hopedale, Mass 
Dean’s Steam Pumps, for all purposes; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions, W. L. Chase & Co., 98, 95,97 Liberty 
Street. New York. 

Emerson’s Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page. Send Posta) Card for Circular and Price List. 
Emerson, Ford & Co., Beaver Falls, Pa. 

Iron Roofing—Scott & Ce., Cincinnati, Ohio. 

Price only three dollars—The Tom Thumb 
Electric Saat A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
sey and wires. Neatly packed and sent to all parts of 
the worid on receipt of price, F. C, Beach & Co. , 263 
Broadway,New York. 

Millstone Dress Diamond Machines— 
Simple, effective, economical and durable, giving uni- 
versal satisfaction. J. Dickinson, 64 Nassau St. , N.Y. 

Keuffel & Esser, largest Importers of Draw- 
ng Materials, have removed to 111 Fulton St., N. Y. 

Portable Engines 2d hand, thoroughly over- 
hauled,at Cost. 1.H. Shearman, 45 Cortlandt «N.Y. 

ines, Boilers, Pumps, Portable Seshnes 
Machinists Tools.I.{H. Shearman, 45 Cortlandt 8t., N.Y. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase 
Co. , 98, %, 97 Liberty Street, New York. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 








(OFFICIAL.} 
Index of Inventions 
FOR WHICH 
Letters Patent of the United States 


WERE GRANTED IN THE WEEK ENDING 


May 26, 1874, 


AND EACH BEARING THAT DATE. 
(Those marked (r) are reissued patents. } 





Alarm, measuring can, E. A. Temple....... 
Alkali, caustic, G. Thompson (r)........... . 
Anchor, A. H. Copb..0.......ccceccepeccceccescesees 151,276 
Animal and other life, destroying, G.M.McGehee 151,304 
Asbestos, treating, A. J. Bartholow............... 151,345 
Auger bits, forming, W. Tucker............. ecccees 151,825 
Bale tie, A. S. ArMBtrong..........eccceeseseeeeeees 151,191 
Bale tie, cotton, E. Grant.........seessesesseeeecees 151,281 
Bayonet, spade, Metcalfe & Chillingworth........ 151,238 
Bed bottom, H. D. Eddy............ Sectocssocccocss MORSE 
Bee bive moth trap, W. J.& A. H. McCoy........ 151,414 
Bell pull, J. Collins........ ececcscccccccccccooscsoces 151 SU6 
Bells, operating door, 1. H. Abell...........+s++0++ 151,384 
Belt tightener, G. Walker...........sceeseeesseeeees 151,256 
Binder, temporary, A. Peck............e+seeeseeeess 151,427 
Blower, steam, T. B. Field............. cocccecsccees 151,874 
Boat, l’fe, Keeler, Updike, & Longyear. Sachocanse . 151,400 
Boiler, ¢ivision steam, T. Angell.............+0+... 151,190 
Boiler, hot water, J. D. Keeler.................++++ 151,26 
Boller, steam, C. H. Haswell..........csseseeeeeeeee 151,294 
Boiler tube attachment, J.C. Kilgore............. 151,402 
Boller injector, Ryner et @l .........0.ccesecees - 151,400 
Boot soles, etc., drying, Jeffers et @l..........++++. 151.225 
Boot soles, burnishing, I. E. Trepanier..... escccee 15123 
Boot, protecting welt, J. L. Joyoe.........seese000+ 151,897 
Boots, making, J. Lanham. ........-++sscecseeseeess 151,296 
Boring Dit, C C, TOIMAD..........ceccceeveseceeeses 151,450 
Box, blacking, W. F. Redding....... ......++ss+«++ 151,483 










Barner, gas, J. ENIS8.............000+ 
Burner, lamp, A. Barker .. ........csscccsssees 
Camera attachment, solar, D. A. Woodward...... 151,462 
Can, measuring, Barney & Daily..........sesseseee- 151,844 
Candle holder, miner's, N. Larsen.........+0s++«+++ 151,297 
Car axle box, L. Schalze...........sssecseee eoee 151,247 
Car axle box, T. 8. Tincher...............+++eee00++ 151,251 
Car brake, electromagnetic, F. F. A. Achard. .., 151,335 
Car coupling, T. ADGreSS............cseceecesseeeees 15180 
Car coupling, Baker & Mattfeldt................... 151,1% 
Car cenpling, M. BE, Bromeling...........0..s+se008 151,271 
Car coupling, W. D. Rinehart.... soveee 151,244 
Car coupling, W. Todd ........... eooees 151,252 
Car replacer, J. R. Wilds.......... > 
Car starter, 8. Jones........+..000+ 
Car starter, D. Milliken... 
Car etock,S. W. Remer... 
Car truck, T. K. Birgess.. es 
Cars, condenser for steam, A. @. Buzby........... 151,858 
Carbureter, M. Horning. ........sssesccceessceccesss 151,892 
Carpet stretcher, EB. L. Baker.........sssceeseseee++ 151,198 
Carriage jump seat, L. W. Blessing............... 151,349 
Carriage wrench, W. F. Rowe.......-..sseeeseeoees 151,815 
Carriages, spring for children’s, J.G. Field....... 151,878 
Cartridge, E JOMEB......06..ccccccccccccsesecesecees 151,396 
Cartridge, shot, C. Weldon..........ssescecerseeees 151,827 
Chains, connecting links of, W. F. Davis......... 151,362 
Chair fan, rocking, G. M. TOP. -......+secececeeees 151,451 
Chopper, meat, Hagen & Burkholder.............. 151,230 
Churn dasher,[. Matiia®.......cccccccsces coccerees 151,284 
Churn power.W. Maurer.... . 

gar mold, B. Hawkins..... 
Clamp, scaffold, Gudenoge & Pollock... .......... 151.282 
Clothes dryer, D. L. Buff......ccccccecececssessesees 151,289 
Cock, stop, J. C. Kilgore ......scccecveceeeeseeseees 151401 
Cooler, beer, W. WOeTle.......cscsseecceserereceeee 151,261 
Core box, J. B. AStOD....c.ccccssscsecvevsesess 
Cornice, T. J. McGeary (r) 
Corset. J. Bowers... 
Corset, J. BOWGTS......cccccccvececevscees soeee 
Crib, folding and rocking, O. Naller......... 
Cutter head, W.T. Smith......cccceccccceceeese 
Cutter, meat, D. W. Garet.....-ccccsccccsevesccsese UIGB 
Delivery aop: , W. Bullock (r)... «ose 5,887 
Dental coffer dam clamp, C. Bancroft............. 151,265 
Dentists and jewelers, file for, E. Maynard........ 151,413 
Derrick, C. RODETHS......00cecceseseeseoeeeseee 
Designs on stone, etc., sunk, J. Frost... 
Door check, G. C. [dey......csccesccseveceesececees 151 896 
Door step seat, 8. M. Marahall..........06--0seee00+ I51All 
Dress elevator, M. Dewey ..........ceceeccseeeeeeess 151,205 
Drit!, grain, W. Weusthoff (1)..........ccccceceneess 5,889 
Drilling machine, metal, Silver & Fawcett........ 151.444 
EBarthenwsre, culinary, W. A. H. Schretber....... 151,246 
Embossing ro'l patterns, C. Graseer....... . ...... 151,218 
Engines, valve gear for, E. Penney... cvegteey 161,242 














coseee 151,808 
seeeee 151,484 












































































Land roller, J. Woolridge.............. 


Loom, needle, J. H. Greenleaf........... 
Lu>ricating eompound, R. Fitzgerald............. 151,214 
Lumber,loading and unloading, Tethammer et ai. 151,258 


Mechanical movement, A. Warth.... 


Meter, liquid, J. M. Blanchard,,........+++«» 
Mill, cider, H. L. Whitman (1).......+.+seeee 
MII, rolling, J. SWAM........secereeececeseeseceeeees 151449 
Mill shoe, quartz, J. G. Kittredge....... éoocesecess 151,403 


























Fence post socket, Lord & Ayers............+.+++.+ 151,800 
Pilter, C. Andersen.........ccccesecsccccercecceseeses 151,839 
Fire arm, breech loading, O. Whitney.............. 151,453 
Fire escape, Gillett, Sill, & Crawford............., 151,879 
Fire escape, H. Stubbs ............:ccesccsecssece os 151,448 
Fish hook, trolling. Huard & Dunbar.............. 151,894 
Fruit dryer, A. 8. Edgett............sseccccsceeesees 151,966 
Fruit dryer, J. W. McPherson...............seee0+. 151,416 
Fruit jars, holder for filling, J. F. Webber........ 151,257 
Fruits, etc., preserving, L. A. Sicard.,............ 151,448 
Fuel, compound for, C. C. F. Otto... esveee 151,424 
Furnace, airheating, J. P. Hayes.............+s0.. 151,285 
Furnace chimneys, hood for smelting, J.R. Egar. 151,279 
Furnace, tinners’ and plambers’,J. P.Hayes...... 151,391 
Gage, mercurial proof, B, E. J. Eils................ 151,867 








Game apparatus, C. E. Marshall............0000006. 151410 


Gas governor, Potter & Hayton..............ss000++ 151,428 


Gas, making water, W. Harkness............+.00.. 151,288 
Gas purifier, Audouin & Pelouze.............+++.++ 151,268 
Gas regulator, C. H. Edwards..........+++ 
Gate, automatic, J. 8. Winsor.........sseeesereeee-+ 151,850 
Governor for water wheels, H. D. Snow........... 151,319 
Grain binder, J. H. Whitney..........ce.ssseeeeee 151,459 
Grain, etc., unloading, L. D. Woodmansee...... +» 151,262 
Graining tranefer plate, R. A. Adams......... 


eoveees 151,210 





. 151,837 
Handcuff and shackle, J. J. Tower...........+e000- 151,452 
Harness saddle, V. Borst (1)......0..sseeeeees coscee 5,088 
Harvester, W. M. & G. H. Howe.......s.sesees0000- 151,898 





Harvester, J. Werner, Jr............6+ coccccccccccce 191,888 
Harvester binder, P. F. Hodges............+++es+++ 151,288 


Harvester binder, W. Wheelock...............+.+++ 151,829 
Harvester guard finger, C. Appleby............. eos 151,341 


Hatchway, self-closing, W. H. Brock............... 151 199 


Hogs, apparatus for scalding, H. Strycker........ 151,822 
Alook, box and bale, J. M. Knight................. 15,295 


Horse detaching device, W. Rosenbaum..... cocees 151,814 


Horse power, L. R. Faught........ enededoveceoecccce 151,218 
Hose, hydraulic, J.Greacen, Jr............ ccccccees 151,888 


Hose tubing, etc., antiseptic, J. Murphy. ..151,418, 151,419 


Hydrant, J. V. 8. Miskelly.... -..... .... soccceeees 151,417 
Insect destroying compound, E. Severns..... seoce BRUNE 
Insects, deetroying, W. B. Royall........... cocccee 151,689 


Ironing board clamp, H. Boscb..............0++++++ 151,350 


Jack, Seftdehas: BE. Bremmelhesssvscsacescsecceoseecocsee 151,365 
Journal box, I, D. Mathews (1)......cccccecsseeeess 5,802 
Journal boxes, lubricating, J. F. Light (r)........ 5,89% 


Kettle, tea, T. Graham........... cccccccccccccscoccs MOLE 
Ladder, fireman’s, T. Pritchard....... 
Lamp, A. SYVETSOD........--seeeeeeseveees 
Lamp bow! handles, D. C. Ripley..... sccccccssccoce 151,485 
Lamp, lard, C. A.Gabe, Sr., et @l......... sevvececece 151,376 
Lamp lighter, head, S. M. Davies.... woseees 151,361 
eeeeee 151,832 
Latch, reversible, W. E. Sparks (r)........ssseese0e 5,885 






Lathe, L. H, reir pacsnsorscwcneenvsostovsttels 151,208 
Lathe chuck, metal, B. Lewis... 
Lock, H. Winn.......... 






ececccececcevccces 151,298 


Locks and latehes, strike ‘tor, J. ‘Davies a eB ptesevece 151,359 


Locks, tumbler for permuta‘ion, H. W. Covert... 151,277 


sevceeeees 151,385 


Loom, narrow ware, W. Gregory......... 
sovececese 151,384 





Measure, liquid, J. H. Eyrse........sscsccseseeeeees 151,372 
covccesecess 151,457 


Meter, gas, J. W. Drumm0nd..........seceeeeeeeees 151,207 








Mill, smut, G. W. McNell.......cscccccceseeceeeeees 151,415 
Mill, triturating, C. P. AlSINg........+ceeceeeeeseeee 151,888 
Miter Dox, H. C, Hough......-..sesececseeescceesenes 151,222 
Mitten, J.L. and J. H. Whitten.........scseceseeeee 151,460 


Melding machine, foundry, McGregor et al....... 151,305 


Molding plastic materia!s, H. Brooke.............. 151,352 
Mop heed, T. K. Knapp.......cececsecceseeseceeeeess 151,404 
Mortising hine, A. Bor escsedsccteccccos SAD 
Nail, picture, C. B. Jentins..........csceveeeeseees 151,226 
Nozzle, spray, G. E. Jenks. eccvececccocce MeaGeee 
Omnibus, C. M. MOreh.......scccccecseses seveeeeece 151,240 
Ore crusher, T. and J. Clifford..........ceeseeeeeee+ 151,275 
Padlock, J. MCNeley.......csccscsecscsecsseeseseees 151,906 
Paper bag machine, W. F. West..........sseeeee+0+ 151,258 
Paper perforating punch, G. W. McGill............ 151,28 
Pavement, 8.8.8. Copland........... cocdbccobécdee BOE 
Pen and pencil case, W. A. Ludden............... 151,280 
Pen holder, G. W. JONY.........ssecccenececcssceeses 151,292 
Pencil sharpener, E. M. Crandal.........+.+seses+++ 151,278 
Photograpbs, burnishing, E.R. Weston (r)........ 5,888 
Photograph plate holder, D. H. Cross.............. 151 201 
Pianoforte hand guide, W. O. Brewster.......... 151,198 
Pipe pattern molding, J. B. ASton.....-.-.se0+++0. 151,843 
Pitman to wheels, connecting, J.M. G. Mouck.. 151,310 
Planter and distributer, Asay & Wood....,....... 151,192 
Planter and distributer, J. W. Harbin............. 151,888 
Plow, J. Kuenzel.........cccccesssccccccscvcccccces 151,329 
Plow, gang, G.J. Overshiner..........ssssccecessees 151425 
Plow, weed turning, A. Smith............sseeeeeees 151,249 
Press, baling, P. K. Dederick............++seceseees 151,208 
Printer’s quoin, E. A. WarreD......ececccceeseseee 151,455 
Printing press, G. B. Sarchet......... 
Pump gearing, J. W. Dougias......... 
Pamp, steam and vacuum, H.8. Maxim........... 151,235 
Pump valve chamber, G. B. Markie......... 
Railway rat] joint, H.M. Garside..........ssee000. 151,877 
Railway rail joint, A. B. Johnson..... 
Refrigerator, transporting, 8. G. Bilyeu. 
Rein terret, J. J. Wightwick.........secsesseseeeees 151,880 
Rolling mandrel tubes, S. P. M. Tasker............ 151,823 
Roundabout, 8. L. Bolton ........ceeeeceevns 
Safe, fireproof, J. W. Warner............ 
Sash holder, E. P. Masterson....... 
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Seale, platform, H. Paddock.........scesceseseees ISL,241 
Seat, school, 8. R. Ruckel...........seeseecseveveese 151,25 
Sewing machine, C. F. Bosworth..........+s++++++ 151,851 
Sewing machine, J. BUBT..........sesceceseeeeeeees 151,272 
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Stool and foot rest, combined, J. Odenbaugh..... 151,421 
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28,469.—HoRSESHOE.—R. A. Goodenough. 
23,479.—-Ma KING TUBE JorInTs.—S. J. Hayes. 
23,482.—CooxINne STovE.—J. C. Henderson. 
28,482.—CoaL Stovze.—J. C. Henderson. 
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7,454.—DrawER PULL.—J. Girard, New Britain, Vonn. 
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land, O. 
1,807 to 1,810.-SmreTines.-Wamsutta Mills,N.Bedford,Ms 





COMMUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
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BAIRD’S 


400 


FOR PRACTICAL MEN. 





“ revised an fe of PRACTI- 
Cc i SclmNTIFIC BOoOKS—96 a Ore. —will be 
rere Bove postage, to any one who favor me with 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphis. 


ATER AND MINERAL ELEVATOR— 
Or “ Wree Ways,” tllar trated in this pumber to 
answer thousands of letters rece Cheaoer and more 
reliable than gempe. Invaluabie in transport 
over chasm«. oe $500 a State—$50a County. “ Car- 
RIaGe” costs only $5—Wire one Rope, according to 
length, at dealers” rates. Addre 
J. WHITSO. ROGERS, Peekskill, N.Y. 





ores 











Cooper’s Engine & Works, 


MANUFACTURERS OF 


First-Class Stationary Engines, 


First — With single slide valve cut-off by lap at % 





8 e. 

i.) d—With indexed cut-off valves arranged to close 
at any vart of stroke. 

Third — Steam. k ted cylinders, fitted with patent 


automatic cut-off valve r vernor, 
guaranteed to run on 8 its. of oc soul An 
~~ horse power, or to make 

from | ten coal. 
PORTABI LE ENGINES, of 8, 10, 20, and 25 


ime VED | WNoees, couriinas, FOUNTAIN 
FalNcu Peaatn f SPRING GRIST MILLS AND BOLT- 
CIRCULAR 8A ‘LS AND FIXTURES, BOILERS, 
MILL MACHINGKY, CASTINGS, ETC.” 
A dy ~ | hepa 
as JOHN COOPER ENGINE Baer 





co., 
ernon, O. 


(TONE SAWING MACHINERY 


Merriman’s Patent. Also, Hand and Steam 


DERRICKS & TRAVELLERS, 


THOMAS ROSS, Rutland, Vt. 
Established 1853. 













The best and cheapest Paint in = 
world for Iron, Tin or Wood, For sale by 
the le everywhere. PRINCE'S METALLIC 
PAINT CO., Manufacturers, 96 Cedar St., New York. 
CAUTION .— Purchasers and consumers are can- 
tioned against imitations of our Meratiic Parnrt. 
All genuine PRINCE'S METALLIC PAINT will 
bear our name and trade mark on each and every 
. Send for a circular 


THE 
SECOND ANNUAL EXHIBITION 


OF THE 


INTER-STATE 


Industrial Exposition|: 


Of Chicago, 
WILL OPEN 
Sept. 9th, and Close Oct. 10th, 1874. 


Special Features for this year are Machinery in opera- 
tion, and Processes of Manufacture. The largest and 
best Exhibition Baiiding on the Continent. The most 
liberal arrangements for Kxhibitors in every class, and 
the best and cheapest method of advertising for ali 
Artisans, Manufacturers, and Inventors. Space, Steam 
Power, and Shafting free. Applications should be made, 
as early as possible, to 

JOHN P. REYNOLDS, Secretary. 
| Croaa@o, May 25th, 1874. 


Yearly to Agents. aera 
hemi tay bane in America, with 
Family Jourenl, 900 Be'way- N.Y. 


The Americas Turbine Water 
Recent! ys Ae Sau cubenitted to 
tests by Jamer 

Bmpergon, showing the following use. 
ful effect of the are of the water 
elas ot highest results ev- 
eae Re Bit! eR 
“oe Whol! Gate: : ; 
ton or a. 
of LEGAL ADVICE CONCERNING 
Iafringements ana rsh. consult R. B. McoMAS- 


R. Counsellor at Law, 9& 11 Nassan st., Room 26, N 
York. Counsellor and fp btn 1D Patent fone” vd 








$2400 ice 














Scientific Awerican, 





L. & J. W. FEUCHTWANGER, 
DRUGS, CHEMICALS, OILS, &. 
100 FULTOR ¢f, HRY TORE: ure. 


(Removed from 55 Cedar 8t 361 
} mn ona Steel Besciectares’’, Nickel Ootater “pot- 
*, Enamelers' and Soap Makers’ Materials, Ma dufee- 
th, of Billeste o: of Sods. Soluble or Wester p Glass, SS 
lrofluoric Acid, Chemicals, Metallic Oxi Niexei 
jelts and Anodes, Publishers of Treatise on -y Bo 
ouaete or Water Glass, ond o on “Secmentee Liquors ana 


MAGNETS—Permanent Steel Magnets 


of ay form or size, made to order by F. C. Seace 
&c Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph lostru- 


E. M. MAYO'S PAT. BOLT CUTTER. 


Gar"send for Llustrated Circular, Cincinnati, Ohio. 
HETHER you wish TO 7 taf or SELL 


7PPe 269 














TEN13, 7 
Write to E. KE. ROBEKTS, 119 Liberty St., N.Y. 





RISDON'S IMPROVED TURBINE. 


Has the ti 


test gate and most durable 
the hignest percentage of 
any wheel somget at Setrote or else 
wate 90 . Dec. ap | Ey yi 

t, seven eighths “89, three 
guarvers 1914, Apr. 2-43 in. whee 
full gate 91 per cent, seven eighths “89 
three quarters °83, five eighthe “76. 













Additional Intormation sent u 
lication to T. SDON, T 
O., Mount Holl rN i, 


$72 EaCH WEEK Agents wanted; par- } 

ticulars free. J. Worts & Co., St. Louis Mo. 
H. WESLEY PERGINS, 

DLaIGaEn AND ENGRAVER ON WOOD, 


e, York. 
ILLUSTRATIONS: oF ERY RY at 
SATISFACTION ¢ GUARANTEED. 


ovte STE IN “PUMP 


BI tor .KE’S ST talogue, EAM 


EE Patent No. 151,187, this week’s list. 
An ornament, contatping chemicals, successfully 
preventing lamos from exploding and chimneys from 
reaking. Samples for 2% cents. Territory for sale or 
exchange. 1580 Aecpts wanted immediately dress 
. 8. KIRK, 512 9th St , Washington, D.C, 

















RPAH EF 


OLD ROLLED 


SHAFTING. 


ie tact thar 





are 

ame rae. ere 
of the mos 

sation to nates 


eae et 


9 
OTIS’ m REP Yolk. 


Cree M pomse for Fruit Jars, Lam 
Bottles Er’ 
ears Cor 


Mass. 
bers street. N.Y. 
Milwaukee, Wis. 


SAFETY HOISTING 








HITE AND CENT is ar. any 
OCULAR ATTEATION paid to MOULDS for 


=f Sopens Canes 


Se HINGLE AND BARREL MACHINERY — 
Turners, &0. 


fa ise 





ravear™ =a eae 
a ee eae 
d. CO, Lawrence. Mass. 





RON BRIDGES—CLARKE, REEVEs & Co., 
PHCENIX VILLE BRIDGE WORKS. Office, 410 Wal- 


lade) 
"SD scisitice— tee —~*) orkmaneht p—Phentz columns 


—Use of double sstnet fron. No vrelds. ¥, - work 
done on the premises, from ore to Snished bridges. 
Diustrated Album mailed on receipt of 75 cents. 


Machinery, i 


Ww rang of ¢ 
nueed gah et or 0! as, .-% 


Sturtevant Blowers. 


Of every sise and description constantly op aand. 


Cold Rolled Shafting. 


Bes d most Shaftiog ever . constantly 
Dat es, furnished ih an y tongthe a 
‘ 


ane Bexe-ouing 
it. & 108 ‘eaae Street, New York. 





RGE PLAC 








BARDICK 


Pump. 


HUBBARD & ALLER, Brooklyn, N.Y. 


THE JOHN 








P|! anor cot Ad a4 bik 'o TPs 
DROP PRESSES. rAlaen Pubes - 





OOD-WORKING MACHINERY GEN- 


. TPalcat improved Ten srocewerts Planersand Rica 


Casual, corner Union at. Worcester Mate son, 


: 413 


G\ICHEENY 


TENONING & SHAPING 
MACHINES; 


BAND SAWS, 
SCROLL SAWS 


Pag 4 Mat 


For Ratiroap, Car, and Aent 
CULTURAL SuoPs, &c., 


J. A. F Crinum aTi. Ohio. 
P. BLAISDELL & CO., 


Wercester, Mues., 


Manufacturers of the Blatedell Patent Upright Drills 
and other tirst-clase Machinists’ Tools. 


EW & IMPROVED PATTERNS.-—MA- 


CHINISTS* T« t low prices. 
. GOULD. mieish) JR. aw "iron: N.d. 
























PATENT PARALLEL 


Machinist’ Vise 


MANUFACTURED BY 


HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrisburg, Pa. 
auenen 


Send Circular and 
Price Lins 7°" 








STENCIL DIES sesciathg 


: ich young men are 
—— and Key Onecks 2 ® 


ogue = 
aot to oat oie na Hanover Bt. Boston 
LEH TU RBIN NE, Fe. No 4m to . purchases. 


Machines. 


, from 600 to 10,000 Ibs. Universal, 
Plain dex. Gear and Cam Carting. Mill eet 
Mills made to order. ae Plates drilied, BRAINARD 
MILLING MACHIN , 181 Milk 8t., Boston. Works 
at Hyde Park, Mass. 








Of all etyles and sizes 





TTTTI ; WROUGHT 
\RON 


Ls beams & GIRDERS 
HE Union Iron ruweburgh, 


rvrer > 
| - 


—_ and Arobt 
The aeeead Wroagh of Segine aan 
DS in 
to furnish ail Shes F i 
delacwhere. For descrip o Mills. ora tise te Pa 


per day athome. Terms Free. Address 





Carnegie. 








Ink Stangaste... pote oh HK. BROO 
Oe era in = you wil) require : mould 
NTORS. Send model or drawing; inclose stamp. 


$5 2 $20 


Gro. Stinson & Co., Fortens, —— 








BOILERS AND PIPES 


With “ ASBESTUS FELTING:” saves twenty-five per cent. in fuel. Send for circulars. 


ASBESTOS FELTING | com PANY, 


Nos. 316, 318, 320, and $22 Front Street, New York. ga” Asbest 


COVERED 


eres, 


MP 4 for sale. 











BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes all hard te su panee te 
a FO, any ° 
Sida for Woane sp * 


ADS aD afer, CONCRETE, &c. 
USHER 
low Haven, Conn. 











ARTE fone twenty-five cents to GEO. P. 
OWELL & ©O.,4' Park Row, New York, for their 
PampAlet of one aanived pages, pasonies lists of 3,000 

newspapers, and estimates showing cost of advertising. 


HE ba PX Yate SILVERSTEEL 
SPRING MATTRESS, now aily improved, has 
y- > Care the public for several years, and continues 
ne ite unrivalied poutios in the trade, as the 
BEST BED ever prodaced. a preceute the rich and 
elegant appearance of silver, and is the softest, ee. 
cheapest, and most durable Spring Bed in market. 
Wholly composed of tenacious tem 





so united that the possenne . Nee distributed 

sfly lifted, curned, or rolled Both sid sides alike. No 
frame, Do wooden sia's,no tow fa no straps. pMey 
be used on floor without beds © under bed 


— Needs only baif the oe A, cf hair mattress. 
ore springs for Free money in this bed than in any 


other Unequal for hotels. Any sizes mace to or- 

der. A re A pistortas ny —~ Retail price all parte 
v single or oy A 1 

bear the Sarid iiborel ss tothe tre ag Sohd by 

le all Jere of the 44 

Ph Corbett, J. T. ® Co., few 

York at & Co.. Puiladeiph i. Pa oars 

d aaa, wdltch o., New “ind 
AMPION SPRING neta zn 


ers, her Canal St.. near Broadway. New toe 


COMBINED * CEROULAR @ 
SCROLL SAWING, Bok 
ING,PLANING. AND SOR- 

FACE MOULDING MA- 
CHINES. 


They can be driven by hand, 
when other menee ve pow ~ is 








ch, Washington Co., N. 9 
Dicom PRATT & WHITH®. eC CO., Hartford, 
f 








poses m thetr facto 
Girect, or ibroogh thelt mcies cies at's Park Place New 
Cine nati, O., and Canal 
‘ , UL, ") nery ay machine 
and ower shops, aa ine gup factori 
and for special purposes, including drop and trip ham- 
mers, fron shop vw thor- 
e i — Ty with full My ny : the mae 
a Enquiries fo: yt: tion an 
ices a solicited. . 





’*S DOINGS IN WALL STREET. 


ana 6 stock ti 
mA, Topas pate wb ema)! ca cal Ay 2 





TP OnWORTH Pri a 
ru kes rary Ge 





Der & Co.,2 
= > AGEN TS— as Bew Pat 
$7 . D. NESBITT, Foxboro’, Mass 





Prize Picturesent free! An 








The Toll-Gate! eager’ $0 gtjecta te | Hit 


iT 
find! Address, wita stamp iC AE 


re 


tito 


opel Tools of all kinds: also GEA 






R WHEELS, parte 
pals. 2 materials of all kinds. ee M 
Sranit Lat nes. Slide Rests. &c. 7 ace Trop 
GOODNOW $4 WIGHTMAN, % Cornhill 





oOuD AN MACHINERY... 


spectaitien from new ond h ved patterns. 


pg and Matching Mac! foes. Rotary Bed, Pane!) 
Buzz and Daviels Planers, Sew Benches, nd Saws. 
BUSS & BRAD , 59 Sudbury 8t., "Boston. Mass. 





gM JULY, A WELL KNOWN FIRM 


one Metion? Af" nts, with — J 
conD ons at Jaseat home and abroad D & groun 
| seepeeestene ving windows fronting Qacen Vie- 


Cannon Street, City, London, E 
er -y- -y d toaccept the agency for specia! 
machinery, rs is, etc., andto exhibit a choice selection 
of these and of working models. Advertizers’ travelers 
canvase Great Britain and the whole of Furope. For 
terms, apply to W. P., Box 78 New York City. 


Pion Water Flame Coal Lime Kiln,with 
ood. No 1 Soft White Lime or Cement 
th oe Souk C.D. PAGE.Patentee.Rocherter,N.Y 


GREAT BARGAIN. 


property of the bP Iron Works, consisting of 
out ne imacafae 7 oy ne AY ‘botier, Sha 
‘: newe . 
ant fi order, suitable for mara 
os Also one Lng 4 Bul areca 
108 qaaae. 
it Hy ome te for doings 4 tounary business. 
oy he he corners of Chape! 
St., the business Sereot of the city. The batidin, owe 
be sold songeete or yy ~~ het or without t 
bt arge 8880 ent of e 
r ready. for ei olivery f 4 mostsproneap Ent “ee 
time for 
Sew Hi ven, Con H. B. BIGELOW, Assignee. 


R. BALL & CO. 


ngiland. 

















WOOD WORKING | MACHINERY. 


For wes be. Bet Car Ls ‘ Sesh, 


bers & Ide Reade Die Mow Terk. 


end Door Ma 
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Anarew’s Patents. 
teclens, Bupetien Grooved. er Geared Hoim- 


ee 


je and Singie, 1-2 


tae 


mpie, Durable, cathe Keonemical, 
-D. BRO. 
AUP W Sta freak ow 


EACH WEEE to active AGENTS. 
thing new and relisdle. Write at once. 
COWGILL & CO., Kalamazoo, barat tome 





Tors. 





dai 








rior to any modifi- 


on of the trip ham, 
z mer. Simple, Efficient- 
> and Cheap. 


(a Send for Circu 


Address 


W. L. Chase & C0., 


95 &9 7 Liberty St., 
New Vork 








PATENT 
Plan and netaaee a A 
snd Molding M Weod'e Planers, B8elf-oi 


es, Gra: 
oe . and other por sat f— 
3%. A. WOODS MACHINE CO, perky at. oi. ¥.: 
Send for Circulars, etc. 67 Satbury ¢’., Boston 


ICHARDSON, MERIAM & CO. 
Maypeasenrese ot the latest improved Patent 
and W: Machines, ees 
end ee eet User Tenoning, M 


x Res 
sawing Machin. ines, Saw Mine: Saw 
Arbors, Scroll srw 
a poets 7 


Cut-off, and Rip-saw Ma. 
Farming a ene loge 


ECG Wasser ttiteentt hee Pak 


MACHINERY 2% 


snd Yor Cresiar Gnas 
OO. © Vesey st.. New York. 
OODWORTH SURFACE PLANERS, 
slOvardant: tect how rok OO MEL 


LATHE & MORSE TOOL 60., 


Worcester, Mase., Manufacturers of 


MACHINISTS’ TOOLS 


Lathes, Planers, Drills, &e., &c. 
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PIPE 


2 
CHEAPEST, most DURABLE and effective covering 
known. Encased iv oelvanieed fron, ready for imme- 
diate application. we Le pabor required. be 
removed and used Send for Circniar. 
VEGETA E FELTING COMPANY, 
73 Beekman 8t., New York 


WENDELL’S DOOR STUP" 


> Bnd N 
Post Paid 2 OC oss w. 10cm Bt. Philade)phia. 
7 ING PATENT CASE HARDENING 


Iron converte the outside into Stee'—can by 
Realed and tempered as other etee!. For Ernie 
RK. T. RING, pans, mi 











FOR STEEP 
AND FLAT 
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OR SALE—Patent Wash Boiler. 


use, plain and at pate. and 


.J THOMAS, 


Machinists’ 
TOOLS, 


OF ALL KINDS, 


ADDRESs - 


N.Y Steam Engine Co, 


98 Chambers St. 

» New Yors. 
Best in 
ves satisfaction. 
Frederiek, Ma. 





CROLL SAWS—Best inthe market. First 


premium at the Amertesn Institute Fair. Sena for 


Cireurar to 8, D. . HO WE, 9 Folton &., New York. 











Manufacturers, Syracuse, N. Y. 


Jacos 


cere Hend Planing 
ine, labor-saving 








SAWS. 


PATENT 
3 pte Sy Be = 
or hew 
feed, wiil saw ——— fee 
lumber in 10 h 


ann. Posens 7 

e chea 

= Saw over made, 
im use more than four ‘ears, 

— gives perfect satistac- 


Tooth fs 
Tooth- 
as been 


N.B.—The Patent Adjusta- 
ble Swage given with x om 
INSERTED TOOTHED Sa 


all ospers. 560 tee 
cut 500.000 feet of | Tum 
teeth are now made 


Also, our Patent Ready 
Gummed and Solid Saws of 
all kinds. 





* g&@” For Circulars and Price List, addrees 


THE PATENT ap my SAWS are supersedi; 


ew Pp every one neer wows, 
rtect. This Saw wit cat more ard better tum Glass, an 
ber than any other saw in the world. Picture ame "Backs, and all 
kinds o/ thin lumber. 
, All Goods Warranted of Superior Quality. ! 
EMERSON, FORD & CO., Beaver Falls, Pa. 


SAWS. 
HERTS LAP SO 
SeuEaT: af thocemse tiene, 


tne Uatlea staves to ~—/ or canada Jy 


on yy ed Price, or 


‘RA THIN CIRCULAR 
% rs. For Circular Saw 


th Cast papel oe or Gun Me- 


srwithout sharpening. The tel Oak x J agi 
ollars, fo: 
‘ Shingles. Shap. 
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Save fuel, and supply DRY ££ Attached to boilers 
or set in separate furnaces. W.BULKELEY, E ngineer, 
a Liberty St..’New Yor! 








For testing Ovens, Boil- 
rs. er fines, Blast furnaces 


Super-heated Sooo. Olls atte, &c. 
Address HENRY W. BULKLE 
98 Liberty 8t., New York 


WIRE ROPE 


Address JUMN A. BUKDLI*G'S SUNS, Manusactur- 
ers, Irenton, N. J., or 117 Liberty 8t., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. — 


HOUSTON’S PATENT 
TURBINE WATER WHEEL, 
Strengest, Cheapest. B 


Simpi-st, 











In the test at nopeen in 
_ Houston gave _ 


own 5%, are Prroliabie test an and 
Sonsbont 


nag dng te 


caluse ft tained. “fs 
Remonetrating its superior 
ity over all others. Emer 
son‘s full report rt furnished op 
application. Send for Circu- 
lar. 


MERRILL & HOUSTON 
IRON WORKS, 
Beloit, Wisconsin 
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‘ts cost in hands o Lime 
tal working 
E. SUITTERLIN, 
mf’r, 60 Duane St., N.Y. 








PORTLAND CEMENT 





A Fmoves! Treatise on Cement furnished Fre 


Grant's Lightning Screw Plate. 





The only screw plate in the world that makes perfect 
threads—equal to Jathe work—at a single cut. ill do 
at least aye times as much as any other. Alsoa jerse 


variety of Bolt Threading Machines ct povel and im 
Fine friction clutches 
athe conatructan & RUSSELL, Gr-entield, Mass. 





“a Ne PULSOMETER, 


The simplest, most durable and eftective 
STzaM PUMP now in use. Wil] pump gritty 
or muddy water without wear or injury 
ite parts. It eannot get out ef ccder.” 


Branch Depots: 
mberton re, Boston, Mass. 
Banca Bi Pal Paitsdeiphia, Pa. 
Beach Western’ Exposition, New Orleans 
811 & aS. Worth Bonond 8t., St. Louis, Mo Mo. 


G. ROGERS & CO., Madison, Ind., are 
e@ the o al introducers of TANNAT OF 
DA for cleaning bollers. Their prep :ration . th 
salad irapaulens taltation’ epaivet which the pa bite 18 
fraudu 
warend. Their T.8. At oT See Sait itself—no aon: 
OUNCES RED. 
Gene toro ‘book cenatoee nces: ‘Remington & ‘Sons, pOe 


eam og ne Co., N. ¥.; Owens, 
aS ee kan 5 nel Gomimuity .Oneli..N-¥ 


NOYE’S Works|= 


are the largest in the United States. They make Burr 
topes, Portable Mills, Smut Machines, Packers, Mill 
Peke Ww ‘ Water Wheels, Puileys and Gearing, specially 
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8. L. Merchant & Co. 76 South 8t., New York. 


d for catalo, 
adapted to flour oy- Bs ti Oa fialo N.Y. 











jr Emon, 
a = ; 


roof 
AGENTS WANTED IN EVERY TOWN. 
N. ¥Y. SLATH ROOFING 00., 


7 rotect Your Buildings 


No tar is used in this composition, one coat of which is 
equal to six of ordinary paint, and STOPS EVERY 
LEAK. Filling up all holes in shingle, felt, tin og iron 


gallon, ready for use, with a liberal aiscount to the trade 
Two gallons will cover 100 sq. ft. of shingles, or over 4000 
tin roof. 

(ae Send, for testimonials and full particulars, to P.O 


Office, 6 Cedar Street, N. Y,, ox 1,761, New York. 


WITH GENUINE 
FIRE AND WATER PROOF PAINT. 


8; never cracks nor scales off; and is only 80 cents a 











DAMPER 
REGULATORS 


BEST cide *tstks. 


MURRILL & KEIZER, 44 Holliday St., Bait. 


B.E. Hale & CO., 
66 and 58 Park 


Samples from 
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sodeg 0A) y 4204 


“sIT ‘e801 
wou sojdurg 























SEND FOR 
Cirenisrs descriptive 


of the 


COoDENOUGH 
Improved Horseshoe. 

All fitted for use. No fires 
required. Every Breeder, eve- 
ry Farmer, every Horse Owner 
owa Farrier. 
Bex 3044, P. 0. 
New York. 
OFFICES: 
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PLAIN, ENOS USTIE, 


TILES, ...x: 


MAJO OLICA. 
ON, eet 
244 Pearl Bt. oN. 


SEAM GOVERN Qi 


y WARRANTED BEST IN USE. 











OR STEEL STAMPS, Pattern Letters, 
Burning Brands, &c. adarere “ New York STENCIL 
onxs,” 8] Nassau St., N. ¥. oe” P. O. Box 5185. 











34 & 36 Eliza- 
beth Street. 
Todd & Rafferty Machine Co. 
The celeprated ont sas Variable Coron Lowe's 
ne 3 
Patent Tubular and Flue Botlers; Plain Bile Waive Sta. 
tieaary, Hotatt ng, and Portable Engines es. eg botlars of ry 
tow 7 Cakean wa Hoy Gearing a enap Machine 
o 

Agents forth the New "tived' ‘ian arse ig ¢ inery’ 

Tools; for Judso ston. Yalves 
Sfarevaat Blowers; 1 aud Diferential 
WORKS. PATERGON NEW fénser” ™*” ‘¥o 





And Shaped Dianeana Carbon Points, tagepqnespie = 


Turning Fe Ay eels, Grindstones. ing uD 
hardened L and Pa sper Calender Rollers,ae, ys 
DICKIN Patentee, 64 Nassau St. N.Y. 








Boilere NG LER. 
Bushels of Scale. ion oe Ginate Boliers, thereb: 
Tuns of Cos). 


Bbis. 500 Ib., 
price of 10 cents per pound—jess than one third price of 
other prepsrations, and su 


ANNATE OF SODA is not Patented, and 
cannot be Patented. Thomas’s Fluid Teanate of 
ate wa perfect Seas for owing scale from Steam 
ere, WITHO It has comeyee 
b.J its cost ¥ 


of Bo 
74 Bois. 1% Ib at the low 


It saves Ly 
Bbis. 280 Ib. 


astyy to a)l others. eBs 
orders to N. SPENCER THOMAS, Elmira, N. Y. 


PORTLAND ee at 
Prom the best Lesten F ints, 
A Practical Trestisvon t BRAND, cit tor cents. 
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Universal Drill Chuck 


s easily, easnot clon 
Is operated quickly and alway: id eaenot clog 


use, z ectly. 
recuraed if not patietabcory. F fF, A, HULL & CO. = 
Danbury, 


Rerp’s Patent, Aveust 12 


Be mean endorsed by. all iy a Stronger an 
urable than sey og ee 8 from 0 to %! fall 
oil bh hold much la shanks to %. 


7 been » year'in censtant 


wa Ali ere sold. with fall wa warrant, to be 


Ct send for Mustrated Descriptive Circula 











SHINGLE & 


RT’s IMP. 


a Te TUR 
Ball 


‘Y GAUGE LATHE—For turnin 


dies and Cabinet work. Simplest end be: 


manufacture @ full fine e. areed 
manenoety OF am . 


MPORTANT FOR ALL LARGE CORPO. 
ONS ia fae 
» A Watchman's Yime Detee Cre — 
conwolimg, with .a- 

watchman 0 , sho 
. stations of ye a0 


nes, & 


BARREL MACHIN SHINGLE may 


BTAvE iattamm EQUALIZERS, AND 

gall Bhat he- 
od sod. , 24 Working 
ILEY % VaiL 1 Lockport, N.Y. 


American aT nt 
“RENTON N. J. 








ector, 


uu mos. 
Fone teal aa 


for « Cireular. 

BUEEKK, P. uv. Box 1,057, 
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prise neo sll Scene oes ito 


ots 


t 


Barnew Power 
For the as of Scroll Saw- 
ing, from Wall the Cornice 
wi pdveake are, one. Four — 
in_market—thousands Peng 
Persons out of work, or st hete 
tne can earn with one of 


#0 

cay cts. per ho var. tis pleasure to 
one, —Sa you sa 4 
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ee Peck Place a 


AUSTI STIC TILES 


for floors. ieee for 
ATES 0 1 Pearl St., New York. 











A LARGE ASSORTMENT OF 


Spy Glasses. 


Catalogue sent on receipt of Ten Cents. 


{JUNE 27, 1874, 


GS GHAEFFER & BU We ‘dnvvaia Mendota: met coaarst, 


VV Steam Gauges, etc. 
pouste “ACTING 
BUCKE1-PLUNGER 








VALLEY MACHINE COMP. 
Bastbampton. Mass. 






I ker Wheels 


WROD NSBuRC 
R. A. Vervalen’s Brick Machines, 


Made at Haverstraw, Rockland Co..N.Y. Making ame 
tenths of all the brick used in the State. Send forcircular. 


THE AMERICAN TWIST 
DRILL CO., Woonsocket, R. I., are 
now the sole owners and manufac 
tarers of the celebrated 

DtamonDd SoLip RY WHEELS. 
ta Illustrated Catalogue of Em- 
PRY Wheels, Machinery, and Tools 


to sell the VED “HOM 
SHUTTLE” SEWING MACHINE, 
the only practical, low-priced “Lock Stitch” Sewing 
Machine ever invented. Address JOHNSON, CLARK 
Co. , Mass.; New York City; Pittsbu 
Pa; Chicago, iu; Louisville, Ky., or St. Louis, to 


Working Modes 
Sapa ee WHT. & Gent Center a tas ¥, 7° 























TaR Eee Puy Roo RrrE A. 


en Ye 
A go004 article, weil I fecom.mended and suitable for 
er ateep or flat roofs. Send for Circular and Sam 
ples. MICA ROOFING CO ,73 Maicen Lane. New York 


AVPLES OF MACHINES, TOOLS, and 
Bb terme vol, * 1 received, exhibited, and orders 
M: PAXTON & cv., Vicksburg, Miss. 








SN. COR. LEOPARD & OTTER SE PIL 





John W. Mason & Co.. 48 Broadway, New B. 











LL KINDS oF LRON anp STEEL DROP 
FORGINGS made to order. NEW ENGLAND 
R AND MOWER CO.,, Danbary, Conn 


PATENTS 


The publishers of the SC:ENTIFIC AMERICAN have 
acted as solicitors of patents in the United States and 
foreign countries for morethan a quarter of a cen- 
tury. More than Firry THOUSAND inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice in the 
SCIENTIFIC AMERICAN, which frequently attracts pur- 
chasers for the patent. 
Inventions examined, and advice as to patentability free 
Patents obtained in the best manner, and with as lit- 
tle delay as possible. 
Caveats prepared from either model or drawings, and 
filed in the Patent Office at short notice. 
Special examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 
Trade Marks.—The necessary papers for securing 
prot to facturers and merchants in this 
country and abroad are prepared at this office. 
Design Patents, for protecting artista and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 
Copyrights obtained. 
Foreign Patents are solicited tn all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 
Canada Patents.—Canada is one of the best countries 
for patents. The cost depends upon the length of time 
for which @ patent is desired. Full particulars by mail 
on application. 
We shall be happy to confer with inventors, examine 
thelr models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, at home or 
abroad cheerfully given. 
Send for pamphlet, 110 pages, containing laws and f 
directions for obtaining patents. Address 
MUNN & CO., 
Publishers SCIENTIFIC guanioas 
Ww * . 
wazanc Ovvice—Oorner 7th Streets, 
HE “ Scientific American se a, rinted with 
Cans, ENKU JOHNSON 
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